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Here's a technically trained man 


CARBIDE 


AND CARBON 


CHEMICALS 


He's your Technical Representative, His training plus practical experience 
in many phases of chemical processing means he can 
® Help vou select the right quality of materials in quantities best suited 

to vour needs, 
® Help vou make the best use of our chemicals in your processing, 
® Help you improve or develop more saleable products to expand your 

present markets, or open new ones, 

There may be times though when your Technical Representative can't 
give you a spot answer, Still you benefit, because he knows whom to call 
on for the right answer. These people are in research, production, 
shipping, sales, new product development, technical service, plus the 
many other departments that go to make CARBIDE your complete chemicals 
service center. 

You can receive help from your Technical Representative by writing 
now to—Carbide and Carbon Chemicals Company, Room 308, Dept. 


H, 30 Fast 42nd Street. New York 17. New York 


In Canada: Carbide Chemicals Company, Division of Union Carbide Canada 
Limited, Montreal. 
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¥ TO... CLASSIFY A MATERIAL 
BY PARTICLE SIZE 


¥ ... SCREEN IT TO REMOVE LUMPS 
OR UNGROUND PARTICLES 


¥ ... SIZE IT FOR UNIFORMITY... 
QUALITY CONTROL 


This compact Model “M”" Bar-Nun 
Rotary Sifter has every feature the 
chemical plant wants on a screening 
job . big capacity in limited floor 
space accurate separations 
stainless steel construction at all prod 
uct contact points durability 


In some plants, installation of a 
modern Bar-Nun has doubled or 
tripled screening capacity in the same 
floor space fis mechanically con- 
trolled, full rotary motion rapidly ex- 
poses the material to a maximum num- 
ber of screen openings. More than 
one screen in the same box multiplies 
capacity—or, with different mesh 
cloths, will make several separations 
in the same run 


Screens are firmly held in a dust- 
tight, totally enclosed box constructed 
of stainless steel panels, mounted on 
cast aluminum frames. Box is quickly 
opened for cleaning, or to change 
screens. All-mechanical assembly of 
box, drive and base assures vibration 
less operation, and durability 

Model “M” Bar-Nun Rotary Sifters 
are in daily operation in many chemical 
process plants. Repeat orders prove 
satisfaction with first installations. If 
you need accurate, dependable particle 
size separations in your process, be 
sure to send for complete information 
and specifications on one of these 
efficient sifters. Available in sizes 
from 2 to 76 square feet of screen 
surface. Write today—no obligation 


Fetoine winine sirTine weienine raceine 
PACEAGING EQUI FHENT FOR THE FROCESS ihOuSsTRIGS 


B.F. Gump Co. 


— Engineess 6 ManAacturers Since 187) 


1311 S. Cicero Ave., Chicago 50, il. 
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Often a... 





Nordstrom VALVES 
Never Equaled 


Rockwell-Nordstrom is the original lubricated plug 
valve. But that is only part of the story behind forty 
years of lubricated plug valve leadership. Starting 
with the first valve, every major development in lubri- 
cated plug valves has come to you first in a Rockwell- 
Nordstrom valve. Today, as always, the oldest lubri- 
cated plug valve is also the newest in terms of better 
performance, longer life and lower cost. 


Below are listed only a few of the more than ninety 
basic Rockwell-Nordstrom valve and lubricant in- 
novations. They are the reasons why Rockwell 
Nordstrom valves-—although often copied —have never 
been equaled. Rockwell Manufacturing Company, 
Pittaburgh 8, Pa. 


Canadian Valve Licensee: Peacock Brothers Limited 


ROCKWELL-Nordstrom VALVES 


Lubricant Sealed for Positive Shut-off 


fit ST. ..for forty years Here are just a few of more 
than ninety basic valve and lubricant innovations that have 
maintained the leadership of Rockwell-Nordstrom valves 
through better performance, longer life and lower cost. 


* FIRST Lubricated Plug Valve 


® FIRST Sealdport* pressurized lubricant sealing 

* FIRST Hydraulic plug jacking for fast, dependable operation 

* FIRST Hypreseal* for high pressure plug valve service (still exclusive) 
* FIRST Special plug and body coatings—longer life on “tough” services 
* FIRST Automatic shut-off valves for gas pipelines 

* FIRST “Self-Energizing” valve lubricants 

* FIRST Line of special and general purpose valve lubricants 

* FIRST Multiport lubricated plug valves for 3-way and 4-way flow control 
* FIRST Lubricated plug vaive for low temperature service 

* FIRST Venturi vaive for lower cost on larger lines 

* FIRST Lubricated plug Christmas tree valves 


“Registered trade mark Rockwell Manufacturing Company 


lubricated plug valve leadership 
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The efficiency of separation and thruput capacity of distillation 
equipment can be significantly improved by the use of 


YORKMESH DEMISTERS 


Overhead quality is improved by eliminating liquid en- 


trainment containing high boiling impurities 


Increasing thruput in existing equipment often results in 
decreased product quality. YORKMESH DEMISTERS in- 
stalled between trays will permit increased thruput capacity 


while maintaining or improving ‘quality of overhead product 


The advantages of positive separation of liquid from gas 


?. © © @ 6 4" e"s" A eae 


OOOO Ws aa” Fa . . 
are obtained with negligible pressure drop 
} 


Send details on your operating conditions and let YORK 
engineers take the responsibility of improving the performance 


of your equipment 


Similar improvements in process efficiency are effected by 


the clean separation of vapor from liquid in 


Vacuum Towers «+ Flash Tanks 
Distillation Equipment + Evaporators 
Absorbers + Scrubbers +- Steam Drums 


WRITE for Bulletin 17 and a complete list of the 


many case histories available from our technical library. 


OTTO H. YORK COMPANY, INC. 
6 Central Avenue, West Orange, N.J. 


Specialists in FLUIDS SEPARATION / ENGINEERS and MANUFACTURERS 
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chemical engineering operations for further advancement 


Nucleation in photosensitive glasses / 210 
F. W. Schuler—Photosensitive glasses offer an excellent 
medium for demonstrating fundamentals of nucleation and 

growth of metal particles and crystals 


Symposium Series Vol. 50—‘Mineral Engineering” / 212 


Abstracts of papers contained in the volume. 


Design of heat exchanger heads for low holdup / 213 
M. T. Cichelli & D. F. Boucher—A novel design especially 
applicable for high value or radioactive fluids is detailed 


E. J. ©. report on professional standards & 
employment conditions / 51 
Reasons why some engineers have turned to collective 
bargaining, and ways of achieving desired status by means 
consistent with professionalism, are covered in this defini 
tive report—only one of its kind ever issued by major engi 
neering societies 


Major process operator enters aluminum field / 63 
Industrial news—Olin-Mathieson to build $120 million 
aluminum plant, plus news of other major expansions 


Carbide’s new peracetic to supply key epoxy derivatives / 64 

A remarkably simple processing step will permit Carbide 

to produce long sought raw materials for new chemical 
development. 


The technical man in community offairs / 82 
W. R. Collings—What's happening in Midland, Michigan 
illustrates that men who have been trained to think clearly 
and objectively also have the ability to make substantial 
contributions to community civic and cultural activities 


Chemico to leave Cyanamid / 88 


Electric Bond & Share to take over well known engineer 
ing firm 
More zirconium—for A.E.C. contract and industry / 100 
New plants, processes, mark entry of U.S.1. and National 
Research into production. ¢ arborundum to expand facili 


ties. 


Eisenhower's Committee for Developmént of 
Scientists & Engineers / 102 


Major action to stimulate development of qualihed man 
power 
industrial burner designed on basis of fast 
reactions theory / 106 


E. H. Seymour—Special inner shell permits recycling of 
hot gases 


Nuclear news / 114 
A chemical engineer heads Pittsburgh's council 


Meetings reports / 142 


Economic practices featured at day-long Phila.-Wilming 
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... that speak for themselves ‘ 





The Sparkler original, exclusive horizontal plate 
design and flow principle has never been equaled 
for efficiency in filtering with various filter aids 
such as diatomite, activated carbon, activated clay, 


asbestos fibre, cellulose fibre, fuller’s earth, etc. 


1. HIGH FLOW RATE OBTAINED 


Substantially higher flow rates and longer cycles are ob- 
tained with Sparkler Horizontal Plates than with filter 
septa in a vertical plane. Rather than being impacted 
into position, the filter aid is floated into position nat- 
urally and gently, making for a more uniform, inter- 
laced, and more porous filter cake. It also enables the 
precoating and initial cycling to be done at lower veloc- 
iny, which again results in a more sponge-like cake that 
permits freer flow, and ultimate longer cycle. 


One glance at the cross section of a Sparkler horizontal plate and 
it ls easy to see how such high flow is a natural result of this 
position of the cake. This illustration of the cross section of a plate 
shows the cake resting on the filter paper supported by the screen 
and the ample drainage space below the plate 


2. CAKE STABILITY ASSURED 


When a cake is built up on a horizontal plate it rests 
secure without strain and maintains its original position 
as formed regardless of pressure fluctuation, flow rate 
or viscosity, Even a complete shut down of the filter will 
not disturb the cake, The filter can be moved about and 
filtering resumed at any time with complete confidence 
that the cake has not cracked or slipped. Only on a 
horizontal type of plate can this positive cake stability 
he maintained, 


SPARKLER 


FILTERS 


3. PRECOAT ECONOMY 


It may be surprising to find how much time and filter 
aid can be saved in precoating horizontal plates. The 
use of fibrous materials (such as asbestos) to obtain cake 
cohesion can be completely eliminated. Floating the 
filter aids into position, assisted by gravity, makes for a 
uniform thickness of cake across the entire face of the 
plate, hence a thinner precoat will suffice. Add to these 
advantages the possibility of using a relatively dense 
fileer paper on a Sparkler horizontal plate and you have 
reduced the cost and time of precoating to a very 
minimum. 


On a vertical plate, bag, or tube, 
pressure is required to pre-coot, 
and to hold the cake during the 
filtering cycle. There is a tendency 
for the pre-coat and cake to build 
up thicker at the bottom with on 
uneven resistance to the passing of 
liquids. Frequently a fibrous pre- 
coat is required to obtain cohesion 
for holding the cake 


A low density even coke is built 
. up with low pressure on a hori- 


zontal plate. 


alll 
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Standord horizontal plate filter construction. 


4. CAKE WASHING AND DRYING 


Since the cake is uniform on every plate all the way 
across, no channeling or by-passing is encountered in 
washing. Tests have shown that with a volume of wash 
liquid equivalent to the volume of the filter, the cake 
can be washed to a content of less than 1/10 of 1°% of 
dissolved material 

Cake drying by blow-down reduces the amount of liquid 
held in the cake well below 15%. This compares with 
other types of fileers where the retention may run as 
high as 35°... The patented 

scavenger plate in Sparkler 

Horizontal Plate Filters 

permits recovery of the 

liquid left in the filterdown 


to almost the last drop. 


Note, patented scavenger plate ot 
bottom of the filter tank provides 
for recovery of practically the 
“last drop 


5S. FREE DRAINAGE OF EFFLUENT 


In the Sparkler plate design a special effort was made to 
reduce the flow friction of the filtrate to a very minimum, 
To do this, a rigid perforated metal screen is used to 
support the filter septum, and these perforated screen 
plates in turn are supported by uniformly spaced heavy 
raised dimples in the filter plate. This arrangement gives 
an unobstructed flow of the filerate to th. outlet port. A 
very important feature for large unit volume and for 
handling relatively high viscosity liquids, 











6. QUICK CHANGE CARTRIDGE 


The Sparkler horizontal plates are assembled, bolted 


together, in a cartridge unit which can be removed and 
a clean dressed set of plates inserted in the filter in a 
matter of minutes. Thus the down time for cleaning ts 
reduced to a negligible factor compared with filters that 
require a disassembly 
job for cleaning. A con- 
tinuous flow filtration 
can be maintained when 
a battery of two or more 
Sparkler Horizontal 
Plate Filters are used as 
a unit due to the quick 
plate change feature. 


A spare set of plates con be 
cleaned and drewed without 
shutting down the filter 


All Sparkler filters are completely enclosed to avoid 
risk of explosion in filtering volatile or flammable 
liquids, Filters can be jacketed at low cost for brine or 
gas-liquid refrigeration or for steam or high temperature 
heating liquids, 

All stainless steel filters are available, and with the 
access to all surfaces of the plate for thorough cleaning, 
a completely sanitary fil- 

ter is thus provided for 

food products, 


Sporkler bhorizonte!l plotes ore 
easily dismantied for cleaning 
every inner surface moking pos 
sible complete sanitation 


Other structural metals include nickel, mild steel, 
Hastelloy, monel and bronze. 

Sparkler Horizontal Plate Filters are widely used for 
chemicals, foods, pharmaceuticals, beverages, beer, 
whisky, oils, petroleum derivatives, plating solutions, 
and many other products. Available in capacities up to 
200 sq. ft. of filtering surface. Multiple units recom 
mended for larger requirements, All sizes can be portable 
Write Eric Anderson—our filtration engineering service 


is available to help solve your filtration problems 


SPARKLER MANUFACTURING CO. 


MUNDELEIN, ILLINOIS 


Sparkler International lid, Menvufacturing plants 
in Cenede, Holland, ttely, end Avetralia 


Representatives in principal cities 


throughout the world 
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With Dependable COFFIN Turbo Feed Pumps 


Matched pump, turbine and governor are compactly designed and pre- 
cision built as an integral unit to assure years of dependable perform- 
ance—in minimum size, with low steam consumption. Widely used for 
boiler feed service in refineries, chemical plants, paper mills and general 
industry, the well-known line of Coffin Turbo Pumps offer Volumetric 
Ranges to 800 gpm, Discharge Pressures to 1500 psig, Steam Temper- 
atures to 950° F., Exhaust Pressures to 200 psig, and Liquid Tempera- 
tures to 325° F. For special installations these ratings may be exceeded. 


@ ENGINEERS . . . write today for complete specifications on the 
entire line of Coffin Turbo Pumps. 
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Letters to the editor 


Big “Yes” on Orientation Film 


I am very much interested in the idea 
expressed by Charles E. Dryden in the 
March issue of C.E.P. (Letters to the 
Editor, p. 14). While I am not in a 
position to commit [my company] to a 
contribution toward preparation of a 
film describing chemical engineering 
work, I know that I could sell our man- 
agement on contributing to such a 
worthy cause. 

I think you people ought to get some 
estimates and draft a proposal for con- 
sideration by companies that have ex- 
pressed interest, or that have a reputa- 
tion for being progressive in these areas. 

Here’s hoping you receive many let- 
ters. 

Director, 

Employee Training & Development 


Birthday Arithmetic 


My picture posed with Mr. 
Adams of Freeport, Texas, is very 
good (Los Angeles Meeting pictures, 
C.E.P. March, p. 94)—except that I 
imagine some of the “old timers” will 
wonder “how come” if I was 30 years 
old in 1908 I could claim to be 74 in 
1956. 

We had to be 30 years old to meet the 
age requirements to become active mem 
bers and I was 31, being born in 1877, 
so a week ago I celebrated my 79th 
birthday. 

John G. Dean 
Los Angeles, California 


The “O.R. Attitude” 


Congratulations on your comments 
under the heading “The O. R. Attitude” 
on the “Opinion and Comment” page of 
your March issue. 

There are still a great many problems 
in development work which can be 
worked out in the Acheson manner and 
our big research laboratories, with all 
their expensive equipment and team 
play, must still remember that a nega- 
tive result is no better than the men 
who contributed to it. 

H. Leslie Bullock 
New York, New York 


Progress with Progress 


I just wanted you to know how 
pleased we were with the layout and 
editing on our article “Design of Light 
Hydrocarbon Cracking Units” appear- 
ing in the March 1956 issue , 

I continue to be impressed each month 
by the fine job you are doing with 


(Continued on page 16) 
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Less processing due te reduced 
fines in mether liquer and lewer 





Dusting eliminated. 


Lower drying costs. 








Free flowing easily handled product. 


Coking in transportation or storage prectically 
eliminoted. 
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Easy Installation 
No special foundations or vibration-isolat- 
ing devices are necessary. 


Uninterrupted Service ; 
Cooling is obtained simply by the action of 

steam and water. There are no moving parts 

to wear out — no shut-downs for repairs. 


Large Overload Capacity 

Peak overloads are easily met without any 
danger of straining or damaging the equip- 
ment. 


Low-Cost Operation 

Refrigerant is water — cheap, safe, depend- 
able. And low-cost steam that’s already on 
hand furnishes the power. 


Low Maintenance 
There's no costly refrigerant to leak out and 
replace — no wearing parts — nothing to get 
out of adjustment. 


Simple Control 

Simple manual or remote operated valves 
control the operation of the entire cooling 
system. 


IF YOU HAVE A SUPPLY OF STEAM 


— even at very low pressure — be sure to inves- 
tigate the possibilities of safe, low-cost water 
vapor refrigeration for temperatures down to 
35°F. Consult your nearest Ingersoll-Rand 
representative. He’s an expert on steam-jet 
cooling and the application of vacuum equip- 


ment. 13-113 


1) BROADWAY, NEW YORK 4, N.Y. 


Ingersoll -Rand 


COMPRESSORS © AIR TOOLS © ROCK DRILLS © TURBO-BLOWERS © CONDENSERS + CENTRIFUGAL PUMPS © DIESEL AND GAS ENGINES 
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THE VALVE THAT LIKES TO BE COMPARED 


SERVICE 


K&M design features and production 
standards prove out... 


Kieley & Mueller always invites comparison . . . because comparison alone 
points up the superior value of K&M Diaphragm Control Valves. 


First, compare response of the K&M fully molded diaphragm combined 
with the highest power factor in the industry. Compare the scfety 
and convenience of the all steel topworks. And, compare materials, 
part for part .. . K&M furnishes—as standard without extra cost— 
more parts manufactured of high-finish costly alloys. 

Then, compare K&M valves in service . . . side by side with any other 
diaphragm control valve. 

Keep your own maintenance records . . . and your own records will 
tell the K&M story. 

Send for your copy of the K&M Valve Data Catalog, Bulletin CV-53 


78th Anniversary... Oldest U.S. Pressure and Level Control Valve Manufacturer 
diaphragm control valves 


KIELEY & MUELLER, INC. 


64 Genung Street + Middletown, New York 
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Announcing 
Expanded Rare Earths 
and Thorium program 


of Davison Chemical and Rare Earths, Inc. 


Davison Chemical Company, Division of W. R. Grace & Co., and Rare 
Earths, Inc., Pompton Plains, N. J., a wholly-owned subsidiary of 
Grace, have joined in a program of expanded production, sales, research 
and development of thorium, cerium and other rare earths compounds. 








Rare Earths, Inc., organized in 1947 for the 
production of Rareox, an optical quality cerium 
oxide polishing powder, has diversified into 
thorium, cerium and other rare earth chemicals. 
Now, additional facilities are being installed at 
Davison's Curtis Bay (Baltimore) plant. This 
means added service plus intensified research 
and development. 

Current applications, in addition to thorium 
as a potential source of atomic energy, are glass 


polishing, glass coloring and decolorizing, as a 
component in carbon arc electrodes, in lighter 
flints, and for ferrous and non-ferrous metallur- 
gical alloys. 

Rare Earths, Inc., an affiliate of Davison 
Chemical Company, Division of W. R. Grace 
& Co., offer a quality line of thorium and rare 
earth chemicals. Contact your Davison Sales 
Office for additional information on these inter- 
esting and useful products. 


DAVISON CHEMICAL COMPANY 


Division of W. 8. Grace & Co 


Baltimore 3, Maryland 


Seles Offices Baltimore, Md, Chicege, Ili; Columbus, Ohie; 
Heuston, Texas; New York, N. Y. 


Producers o 


Siicofluerides Sole producer 


Catalysts, Inorganic Acids, Superphosphates 
of DAVCO” Granulated Fertilizer 


Triple Superphosphates, Phosphate Rock, Silica Gels 
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Specify Lapp Auto-pneumatic PULSAFEEDER 
... for Automatically Controlled Metering of Liquids 


The outstanding features of the Lapp “Auto-Pneumatic” Pulsafeeder make possible 
continuous automatic processing of liquids which cannot be satisfactorily handled by 
plunger-type metering pumps. The " Auto-Pneumatic” Pulsafeeder is a piston- 
diaphragm pump providing positive displacement without the problems of a 

stuffing box. A hydraulically balanced Pulsafeeder diaphragm isolates the 

product from the working parts of the pump, preventing product leakage or 
contamination. With pneumatic instrument control, the pumping rate 

of the “Auto-Pneumatic” Pulsafeeder automatically adjusts from 

zero to full capacity. Manually adjustable models also available. 


WRITE FOR BULLETIN 440 with typical applications, flow charts, description 
and specifications of models of various capacities and constructions. 

Inquiry Data Sheet included from which we can make specific 

engineering recommendation for your processing requirement. 

Write Lapp Insulator Co., Inc., Process Equipment 

Division, 688 Wilson Street, Le Roy, New Y ork. 
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| Letters to the editor 
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C.E.P. There is no reason why a tech- 
nical magazine should not have an at- 
Fi R sg I tractive cover and arrangement You 


certainly are proving that thi pos 


OF THE ible, ge 
Howard F. Ras 

1500 Austin, Texas 

SERIES 


The 1575 is a force-bal- The author of the paper “Wisconsin 
Process Pebble Furnace Fixes Atmos 
pheric Nitrogen,” C.E.P., April, 1956 
has kindly consented to providing the 
following discussion of the compara 
signal. Provides accurate tive economics of the process: 


Wisconsin Process Economics 


ance transmitter for con- 
verting from differential 
pressure to a 3-15 psig 


instantaneous trans- 
Fuel usage in the Wisconsin Process 


furnace amounted to 14,000,000 B.t.u 
ton of equivalent 100% nitric acid, 
which is equivalent to 63,000,000 B.t.u 
ton of Ny. The electric arc furnace used 
approximately 59,000 KWH //ton of Nz 
or 200,000,000 $tu./ton of No; 


mission of flow rate. 


| thus the Wisconsin Proce utilized 
about one third the energy of the old 
tirkeland-Eyde Process or modifica 





tions thereof. 

The capital cost of the Wisconsin 
Process furnace, including auxiliaries, is 
approximately $300/annual ton of Ny, 
compared with the Birkeland-Eyde fur 
nace cost of $700/annual ton (1911 
cost), including power generating equip 
ment. The cost of the Wisconsin Pro 
ess furnace is based on the semi-com- 
mercial plant installed at the Sunflower 
Ordnance Works. Larger plants would 
reduce the capital costs considerably 

With respect to the present ammonia 
ammonia oxidation plants to produce 
nitric acid, the Wisconsin Process is not 
quite competitive, based on the silica gel 
recovery system utilized at Sunflower 
tefore World War II, it appeared that 
the Wisconsin Process could compete, 
but the rapid technological advance of 


@ Wide range 0-20 to 0-200 inches | the ammonia and ammonia oxidation 


: , yrocesses resulted in lower operating 
w differential. 
of ater iff . and capital costs ce pite inflation Ap- 





@ Adjustable hydraulic damping. proximately 60% of the costs, operating 
and capital, of the Wisconsin Process 
@ All working parts sealed from process fluid. wre incurred in the recovery system 
. . . which is based upon fluidized silica gel 
@ External screw driver zero adjustment. dh ie ceetineiine om ether seni 
" € ) syste Ss as “ 5 rovement ot he 
@ Temperature compensated to 300° F. ystems as well as improvement of th 
high temperature furnace 
@ Steam traced flanges available. There are indications that the Wi 
‘ ‘ : : -_— “ons Process, as is, mi: be able to 
@ Quickly removable without disturbing piping. a os ' —y -_ 
compete with the conventional processes 
Write for complete information. Ask for catalog 50-30. with respect to production of N,O, 


should markets develop in the future 


Fp FISCHER & PORTER CO. | sew vert, ew von ©? *™™ 


LA 1085 COUNTY LINE ROAD, HATBORO, PA. (Noted and Quoted on page 18) 
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TURBO-MIXER 


TURBO=MIXER, a division of 
GENERAL AMERICAN TRANSPORTATION CORPORATION 


reeo 


TYPICAL COUNTER-CURRENT SOLVENT EXTRACTION FLOW SHEET 


| | t 
« s s tinuous Turbo-Treaters have served successfully. Most 
extraction efficiency presently installed systems for CAA extraction of 


BUTADIENE depend on staged Turbo impeller and stator 


. ring design for maximum extraction efficiency. 
wit Turbo engineers have years of experience in the 


design of continuous mixers for extraction, blending 
and spent solvent recov ery. Turbo’s built-in ruggedness 
TURBO provides 24-hour heavy-duty service—assures you of 
“headache free” production and lower costs in the 
the job 


SALES OFFICE: 380 MADISON AVENUE, NEW YORK 17, NEW YORK 
General Offices: 135 S. La Salle St., Chicago 90, Illinois + Offices in all principal cities 


OTHER GENERAL AMERICAN EQUIPMENT: —DRYERS + DEWATERERS 
TOWERS + TANKS + PRESSURE VESSELS 


Here’s another petrochemical operation where con- 


long run. 


Chemical Engineering Progress 











No matter what your source 
of power—whether for regu- 
lar service or standby—for 
steady or intermittent use— 
you can have what you want 
with your Verti-Line Indus- 
trial Pump. There is a Verti- 
Line discharge head to meet your 
conditions of service and to accommo- 
date any type of drive. 

Verti-Line Pumps are designed and 
engineered for such jobs as booster 
service, fire protection, cooling, trans- 
fer and general service pumping of 
water and other fluids, corrosive and 
non-corrosive — Verti-Line Pumps are 
not just another deepwell pump adapted 
to industrial service. 


CAPACITIES from 20 GPM to 30,000 GPM 
HEADS to 600 PSI 


Whatever your needs for vertical pumps may 
be, investigate Verti-Line before you buy! 
Verti-Line Pumps are sold and serviced by 
independent distributors and dealers only 


Send for new literature. 


| 
| Noted and quoted 


| 


Blazing New Trails 
Unfortunately, as we become more 
and more dependent upon team perform- 
| ance, it becomes increasingly difficult to 
isolate and recognize individual accom- 
plishment. Because we are faced with 
complexities and challenges which often 
are too sweeping for personal solution, 
the importance and significance of the 
individual is very likely to be minimized. 
In the field of science, in the field of 
business, in the field of politics, and in 
the military, we see emphasis placed on 
the theory that the individual exists 
only as a member of a group and that 
he is valuable and effective only as he 

works well with others. 

The raw stuff of all progress is peo- 
ple. No matter how well organized or 
how technically sophisticated we be- 
come, the fact is that progress originat<s 
in creative thought, a purely personal 
attribute—just as characteristic of the 
worker on the machine as it is of the 
scientist in the laboratory, or the writer 
in his study. 

The great advances in science and in 
thought have come about through the 
efforts of people—people who perhaps 
struggled against the restrictions of en- 
vironment, and who had the vigor, 
imagination, and initiative to question 
traditional patterns of thought. We have 
progress only when some individual, dis- 
trustful and impatient with existing con- 
cepts, blazes a new trail into the un- 
known, or has a dream and the individual 
initiative to make it come alive so that 
others may see 

C. H. Greenewalt 
“Individual Responsibility” 
before National Safety Council 


Collective Bargaining and 
The Individual Engineer 





We need to consider what 

| courses of action we might take in deal- 
ing with this problem. [{Unionization of 
Engineers }. 

First, the schools and colleges. They 
must somehow instill in the young engi- 
neer the conviction that he is a profes- 

| sional and that he and his profession will 
| progress only in proportion to the exer- 
cise of his own abilities and efforts. He 
| must understand that his own inner re- 
sources will take him most rapidly and 
profitably along the road he wants to go. 
I am not so sure that as a layman I! 


Ask for Bulletin C-56. Nt 
i ‘\\ know how this can be accomplished, but 


u if engineering is to become a highly ac- 


Verti-Line Pumps are the exclusive products of cepted profession, those who practice it 


LAYNE & BOWLER PUMP COMPANY.) ™* learn the meaning and ethical re- 
general offices , in plant sponsibilities of professionalism. 
2943 VAIL AVENUE * LOS ANGELES 22, CALIFORNIA (Comtiened au gage SF) 
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WHY PAINT PIPELINES 


when Plicoflex does 2 jobs in 1! 


© 
’ 
. 
: 
3 






Built-in Color Coding Plus 


NEV VLAN AVY \\\ \\ \ 
Lasting Corrosion Protection 


Plicoflex No. 340 is a laminated tape whose primary job i 
protecting pipe lines against corrosion. Available in black 
white and six brilliant colors, it can do an extra job tor you 

eliminate frequent costly painting of lines for color-cod 
ing purposes —at very low cost. And the color is in the tape 


uniform in thickness tar outlasts any paint job | 


That's one bonus. Now look at some of the others 


Highest Shock-impact Resistance. Made of tough poly 
vinyl! chloride film laminated to butyl! rubber, Plicoflex N 
40 Tape offers rugged extra heavy thickness t gether with 


ample resiliency to resist damage from accidental blows 


No Moisture Migration. The engineered cold-flow proy 
erties of Plicoflex cor ypounded butv!l rubber fill irrewu 
larities or pipe, pr vic i pertect s il at the overlap 


Stronger, Permanent Bond — Solid non-volatile film that 
will not support combustion and pro ides a permanent 


You can hand-wrap Plicoflex colored coating which will not ¢ hip of flake Quickiy form 


or turn the job over to 


this new lightweight wrapping Low Cost... Plicoflex jol 
machine, the Plicoflex 


in inseparable bond to the pips 


ing manpower reqjuiretiv 


SPEEDOMASTER cases cost less to apply than 


Want more Write, wire 


he 8 Oe) ee 2 De ae 
gsN<«.. 





(RACH Maer = 


1566 EAST SLAUSON AVENUE + LOS ANGELES 11, CALIF. « LOGAN 68-4335 


Teletype % A 189 








6-VANE ROTOR 
with plastic, rubber, or 
other replaceable vanes. 


12-VANE ROTOR 
designed for use as a 
feeder, furnished with 
carbon steel cylinder 
and brass blades, Other 
metals available. 


Minro- 


SOLID 6-VANE ROTOR 
furnished in cast iron, 
bronze, stainless steel, 
monel, etc. 


The MIKRO Rotery Airlock provides an ideal method of feeding 
free-flowing materials under pressure or vacuum, while sealing 
in air or gas from passing on with the material. 

A precision-built rotary valve, the MIKRO Airlock continuously 
feeds materials from an upper chamber into a lower one by 
gravity. The vanes of its rotor provide a seal which prevents 
leakage of air or gas from the upper chamber into the 

lower chamber, or into the atmosphere. 


Applications of the MIKRO Rotary Airlock are many and 
extremely varied. It can be used at the discharge of a pulverizer 
or a dust collector. It can also be used on the discharge of a 
blender or mixer to regulate the flow of material from the unit. 
It can likewise be used as a feeder to control the rate of flow 
from a storage bin or hopper, or as a feeding mechanism to a 
pulverizer, a pneumatic conveying system, mixer or blender. 
The MIKRO Airlock is available for low or high pressure use, 
with capacities varying from 100 to 15,000 Ibs. per hour 
depending upon rotor speed and density of material handled. 
Furnished with various types of rotors and vanes to meet 
specific requirements, 


SEND FOR new MIKRO Rotary Airlock Bulletin 


PULVERIZING MACHINERY DIVISION 
METALS DISINTEGRATING COMPANY, INC. 
31 CHATHAM ROAD 


SUMMIT, New JERSEY 





TaligeXe iced tal- rrr 





High Capacity 
... high capacity pressure and 
vacuum relief comparable to the 


flow of an open nozzle. 
é ws— ‘ LY 
Vapor-Tight The 8548 Type 76-17 Arrestor Vent is o combination vent 


ond cartridge type flame orrestor to prevent the spread of 


++. one seal only = flexible, on external flame into the storage tank while venting, The 


positive replaceable topworks is identicol to the Type 76-16 vent (described 
’ . below), with o modified base to fit the top of the flame 


arrestor, Clamping edges ore interchangeable to allow con- 


tinved operation of the vent when the arrestor section is re- 
Rugged with Light- moved. Arrestor vents are available in sizes 4” through 12” 
end mount to ASA boltipg circles. Pressure and vocuum 


weig ht Construction settings stort of Va ounce per squore inch 
The 85486 Type 76-16 Tenk Vent 


... superior design and use of is @ lightweight venting device fer ot 


mospheric storage tanks containmng volo 


quality materials have resulted tile fluids 


which provides positive shut-off under 


ond teotures oa floating sea! 


: ° . both pressure and vacuum. This seal con 
ina lighter weight vent. sists of two flexible diaphragms which 
contact valve seots. Easy occess is pro 
vided to it by a quick-coening V clamp 
© PATENT PENDING which holds the cover in ploce These 
vents mount to ASA bolting circles im 
sizes 4° through 12". Pressure and vocy 
um settings stort ot Yo ounce per sq. in 


The 8546 Type 76-18 In-Line Arrestor 
is for a free vent system, requiring a 
flame arrestor to protect vent lines on 
process vessels when the emitted vapors 
ore explosive of ignitible. End flanges 
ore 150 ib. ASA in sizes 4” through 12”, 
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These Crane valves holding 25 microns absolute pressure 
after 2 years on vacuum service 


The Case History— Valves fre- 
quently are the most critical points 
in a vacuum system. But that’s 
not the case with this large South- 
ern light metals refiner. 

This plant reports no trouble or 
expense over a 2-year period in 
maintaining a vacuum of less than 
25 microns absolute for its distilla- 
tion process 

The tight-holding valves installed 
about 2 years ago on the lines from 
vacuum pumps shown above are 
Crane No. 1611 diaphragm pattern. 
These 12-in. packless iron body 
valves are used about once daily. 


They’ ve allowed no in-leakage at 
the seat, bonnet-joint, or through 
the diaphragm. No maintenance 
whatever has been given the valves 
since installed. They operate easily 
and look good for such service in- 
definitely. 

This high efficiency performance 
is mainly due to Crane separate 
disc and diaphragm design. The 
diaphragm used as a bonnet seal 
only is not subject to destructive 
crushing. Conventional type disc 
and body seat provide a metal-to- 
Neoprene seating that’s ideal for 
vacuum and hard-to-hoid fluids. 


Moderately priced, Crane dia- 

phragm valves deserve your con- 
sideration for many ordinary serv- 
ices, as well as sludges, slurries and 
corrosive fluids. 
They are made 
in a wide variety 
of body and trim 
materials, in % 
to 12 in. sizes. 

Ask your local 
Crane Repre- 
sentative about 
them, or write to 
address below for 
literature. 


C RAN E VALVES & FITTINGS 


* KITCHENS «© PLUMBING «¢ 


HEATING 


Since 1855—Crane Co., General Offices: Chicago 5— Local Service Everywhere Through Branches & Wholesalers 


Page 22 


Chemical Engineering Progress 


May, 1956 





B la W- Kn OX eS aah 
engineering 

and construction 
service a a 


PROCESSES 


Blaw-Knox engineers have long experi- 

ence in the design, engineering, procure- 

ment, construction and initial operation 

of all types of process plants. This ex- 

perience is available for new additions 

to existing operations, as well as for 

remodeling and modernizing older units. 

Why not consult Blaw-Knox engineers 

on your plans for expansion of facilities, * PETROLEUM REFINERIES 
broadening of markets, or revamping of inet pena 
obsolete plant and equipment? 


Ziumi> BLAW-KNOX COMPANY 


Chemical Plants Division 
Chicago 1, Illinois / Pittsburgh 30, Pa. 
Birmingham, New York, Philadelphia, San Francisco, Washington, D.C. 


complete plants, large or small, or a single unit a a 
* FEED PLANTS =p” 
STORAGE FACILITIES 
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CHEMISEAL 


GASKETS 


and accessories for chemical piping 


Chemiseal Jacketed Gasket, Type 
1-339 WA. Compressed asbestos 
sandwiched between woven as- 
bestos and enclosed in a Teflon 
envelope. Ideal for glass-lined 
steel connection. Catalog No. 
TG-953. 


Chemiseal Snap-on Type 820 
Gaskets. Molded to match con- 
tour of conical-end glass pipe, 
they assure perfect automatic 
centering of joints and free flow of 
medium. Made for all standard 
pipe sizes from '% in. to 6 in. 
Catalog No. TG-953. 


Chemiseal Expansion Joints, No. 
212, and Flexible Couplings, No. 
202, absorb shock and vibration, 
thermal expansion and contrac- 
tion. Correct misalignment. Con- 
nect unlike piping ends and 
nozzles. Catalog No. EJ-1155. 


Chemiseal Adaptors No. 2-CRS, 
provide a tight, safe seal between 
unlike piping ends and nozzles. 
A andl bearing ring provides 
rigidity. Resilient core assures 
safe seal at low bolt loads. Teflon 
Jacket protects and contains 
easy-to-handle single unit. Cata- 
log No. TG-953 


Chemiseal Reducers No. 3-CRS 
are one piece assemblies similar 
to type 2-CRS, but designed to 
connect unlike pipe sizes with 
minimum length requirements. 
Standard sizes from 1 in. to 6 in. 
Bulletin No. 3-CRS. 


Ask your U.S. Gasket — Belmont Pack- 
ing Distributor or write for literature. 


UNITED STATES GASKET CO. 


Camden 1, New Jersey 


U.S. GASKET - BELMONT PACKING © 
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| standing. 





would be fatal. 


| essential to the attainment of 
| professional results. 





Noted and quoted 


(Continued from page 18) 


Furthermore, the schools and colleges 
may defeat their very purpose when they 
advise or bette: 
fusing employment with a 
solely because its engineers are in a col 
lective bargaining unit. It is only by 
having the better engineers meet this 


condone the man’s re 


company 


| challenge and lend their influence in such 


groups that the question can be satisfac- 
torily resolved. To isolate them may re- 
sult in permanent division of engineers 
into two opposing camps. 

Second, the Technical Societies. ‘The 
technical societies must look beneath the 
surface of the collective bargaining ques- 
tion in order to understand it 
it. This will take patience and under 
The problem can be evaluated 
and solved only in and tolerant 
atmosphere. It is 
with 


aml meet 


a calm 
already 
overcharged The 
societies do need to be more vigorous in 


a problem 
emotionalism 


finding the key to some unification o1 
integration in professional affairs. On 
the other hand, to try to meet the prob 
lem of unionization by becoming collec- 
bargaining agencies themselves 
They would inevitably 
then find themselves moving in the di- 
rection of the typical labor union behav- 


tive 


| ior and practices. 


Third, industry. Industry has a ser- 
ious challenge to understand and prac- 
tice its part in the professional relation- 
ships with its engineers. Under the law, 
if its engineers elect to bargain collec 
tively it must do so in good faith. On 
the other hand, it must at the same time 


| make certain that the collective bargain- 


ing does not destroy, any more than can 
possibly be avoided, the maintenance of 
that freedom of individual acomplish- 
ment and of inter-communication that is 
the best 


Finally, the engineer himself. Whether 
or not engineering advances as a profes- 
sion or whether collective bargaining or 
the individual relationship is to be char- 
acteristic of the engineer in industry 


| rests almost entirely with the individual 


engineer himself. The most any of the 
rest of us can do is to encourage him to 


| take a sincere interest in this important 


subject, to create an atmosphere con- 
ducive to his proper consideration of it 
and to supply him as completely and ob- 
jectively as we can with the views, ex- 
perience, and data we may have on it. 
Engineering ethics, from the viewpoint 
of industry, will rise or fall on the deci- 
sions of the engineer himself. 
Gerry E. Morse 
Speech before A.S.E.E. 


(Continued on page 32) 
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Moy THE PATIENT PLANT ENGINEER 


» 


. : 
rn 


“... ub glub bedubtub 
(this situation’s becoming impossible),"” glubbled Berney, 
the patient plant engineer. 


“Ub tub ud ub tub ud ub tub 

(I’ve tried and I've tried and I've tried),"" bubbled Shorty, 
his faithful, conscientious assistant, 

“Bud dub pubs wud hubtub dub slubb 

(But the pumps won't handle the sludge)—it ruins them 
every time.” 


“Wub, subtub’s gud tub bub dub 

(Well, something's got to be done),"’ answered Barney. “Or, 
I'll lowe my patience AND YOU'LL LOSE ... well, you'll 
be an ex-faithful, ex-conscientious assistant plant engineer.” 


With that, Shorty stubbled away .. . in the direction of his 
office and catalog files. 





says either an SK Jet Eductor 
or Syphon is good for pumping 
liquids where solids or semi- solids 
must pass through the apparatus 
and is ideal for use where pumping 
is periodic.” 








“I've got it,” shouted Barney. “It So he called in his nearest SK 


Sales Engineer who made an on 
the-spot survey of the situation 
and, because of certain special 
considerations, recommended the 
use of an SK Fig. 264 Water Jet 
E ductor 














PATIENCE REWARDED 

It paid to be patient. Now, the recurring drainage 
problem has been solved, simply and inexpen- 
sively. The SK Fig. 264 Water Jet Eductor uses 
pressure liquid, entering the eductor through a 
nozzie, to create a vacuum in the line which 
causes the suction liquid to flow up into the body 
of the eductor where it is entrained and dis- 
charged. Solids and semi-solids present no 
probiem. Since there are no moving parts and 
the eductor is self-priming, the jet is ready to 
| operate when required. 








MORAL: 


Get acquainted with 
all types of SK Jet 
Apparatus. Send for 
a copy of Condensed 
Bulletin J-1 

Make use of a 
qualified specialist 
your nearest SK 


Sales Engineer 





C5 





COMPANY 


ff 


f Schule and Koerting 


2245 STATE ROAD, CORNWELLS HEIGHTS, BUCKS COUNTY, PA. 
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There is a deposit of over 100 million tons 

of limestone strategically located on the 
Norfolk and Western — with a known thickness 
of more than 100 feet, and an average CaCO; 
(Calcium Carbonate) analysis of over 


97.5 per cent. 


And here are typical analyses * 


a oe 


DML-1-2 


onal 





Cement SILICA (SiO>) 16%, 


EE 


IRON OXIDE [Fe,O;) 072 


Manufacturers ALUMINA 11,04) 


LIME (CaO) 








MAGNESIA (MgO) 


SULPHUR (5S) 
Chemical Lime | Sarno ts)... -.------ 
PHOSPHORUS (P) 
Manufacturers IGNITION LOSS 


CALCIUM CARBONATE 
(Calculated) 











ee 
MAGNESIUM CARBONATE 
Calculated) 











% Report prepared by Pittsburgh Testing 
Laboratories, Pittsburgh, Pa. 


if you're planning a plant — it will pay 
you to see us. Call or write; we will respect 
your confidence. We would like to tell you 


about this valuable limestone deposit. 


INDUSTRIAL AND AGRICULTURAL DEPT. 
Drewer CP-710 (Phone 4-1451, Ext. 474) 
Nerfotk and Western Railway 


Tm 
Land of Pleray : ROANOKE, VIRGINIA 
THE WH OREAT Saree ‘ 


qeRveO OF THe 
wORFOLE ANO WESTIE, 








RAILWAY 
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View of assembly bay Eimco Filter Division 


In the foreground is shown 


120 sq. ft. pon filter, oll stainless steel construction for phosphoric acid 


SPECIFY EIMCO FILTERS FOR GUARANTEED PERFOMANCE 


Eimco filters are built to meet the exacting 
requirements of process engineers all over the 
world. 

The wide range in types of filters available 
at EIMCO include both vacuum and pressure 
designs in: Drums, Discs, Agidiscs, Top Feed, 
Dewaterers and Dryers, Pans, Tubular elements 
and Plate and frames. Each of these designs 
is available with numerous attachments for cake 


dewatering and cake removal. 
construction are selected with regard to the 
material to be filtered. 


Every filter job receives individual attention 


at Eimco. The Eimco filter delivered in your 
plant provides you with the finest filtration 
equipment you can buy at any price and with a 
machine guaranteed to perform on your product 


Materials of 


THE EIMCO CORPORATION 
Salt Lake City, Utch—U.S.A. © Export Offices: Eimco Bidg., 52 South St., New York City 


New York, MN Y Chicage, lll Sen Francisco, Collf. §) Pease, lex Birmingham, Ale Ovivth, Minn ide Beltimere Md Pitteburgh Pe teettie Weer 
Poredene Catt Heuston leses Vancevve: BC Londen Eingiend Getesheed Engiend Porn Miter Kel) jehennesburg sevth Alrwe 


D ¢ 
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get cleaner 








more economical liquid /vapor 


CCDADATING 
JLTANAIIUN 


with “Schuylernit” Entrainment Separators 


Stop costly liquid loss . . . in chemical and petroleum process equipment at 
lower cost with “Schuylernit” Entrainment Separators (mist eliminators). Spe- 
cifically designed and constructed to separate liquid and small solid particles from 
any gas or vapor, “Schuylernit” Entrainment Separators assure these advantages: 
Elimination of liquid loss . . . increased throughput . . . improved process efficiency 
... reduced vessel sizes . . . reduced contamination . . . improved product quality. 


@ “Schuylernit” Entrainment Separators are highly recommended for: 
Vacuum and flash towers, gas absorbers, evaporators, distillation equip- 
ment, knock-out drums, steam drums, scrubbers, gas filters, compressors. 

Immediate delivery on round, square or special shapes in any thickness for new 

or existing equipment. Send for illustrated Bulletin 203, Schuyler Manufacturing 

Corp., 81 Porete Avenue, North Arlington, New Jersey. 

Copyright 1956 Schuyler Manufacturing Corp 


ene in arene seperation 


5 


38888 3.89 Bt ARS 


ho 


MANUFACTURING CORP., NO. ARLINGTON, N. J. 
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We consider KARBATE ‘eatpmment tirst-- ? 
it costs fess and lasts longer! / | 


Aleres Wh 
4 i ‘4 Ps wa To Start Y 


“Karbate’ Impervious Graphite Process Equip- 
ment — And Contnuves To Pay While You Use ft 


Low First Cost: Prices of standard, quantity-produced 





“Karbate” Process Equipment compare favorably with 
those of other materials less resistant to corrosion. Delivery is 
quick — generally from stock. 
Long Service Life: Unequalled corrosion-resistance, immunity to 
thermal shock and ruggedness of mechanical design keep ‘“Karbate” Process 


Equipment on the job with minimum maintenance. 


No other material of construction com- ' 
Manutactured only by 


bines the advantages listed above with such NATIONAL CARBON COMPANY 


other desirable properties as high thermal con- The term “Karbate” is « registered trade-mark of 
vis ; ’ d Union Carbide and Carbon Corporation 
ductivity, freedom from metallic contamination, NATIONAL CARBON COMPANY 


ease of fabrication and modification in the field, plus A Cities of Cutan Catt ond Cates Coperetion 


30 East 42nd Street, New York 17, New York 


Sales Offices: Atlanta, Chicago, Dallas, Kansas City 
Los Angeles, New York, Pittsburgh, Sen Prancieco 


a complete technical advisory service. Literature 


furnished promptly on request. 


In Canada: Union Carbide Canade Limited, Toroato 
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only PHILADELPHIA gives you 


all these fearures 





Now, for the first time one manzfacturer is able to offer a 
completely integrated, “packaged” fluid agitator service. 
No other manufacturer controls, within its own organization, 
such extensive and specialized designing, engineering, man- 
ufacturing, assembling, testing, and field servicing facilities 
devoted exclusively to fluid agitator production. Philadelphia 
Gear Works manufactures impellers, shafts, drive supports, 
all gears, and reducer housings. Only Phillie Gear can offer 
you the complete solution of your fluid agitator problems 
—through one centrally-controlled, thoroughly respon- 
sible source. 


Our engineers are familiar with the requirements of all types 
of process mixing and fluid agitation applications. 


Philadelphia Gear Works products have “measured up” 
through 63 years of industrial leadership. Compare the new 
Philadelphia Fiuvid Agitators for economy, efficiency and 
quality. See for yourself why Philadelphia Fluid Agitators 
are your very best investment. 


PHILADELPHIA GEAR WORKS, INC. 


Virginia Gear & Machine Corp. e@ Lynchburg, Va. 
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. plus complete 
Fluid Agitator 
Engineering Service 














COMPARE THESE FEATURES: Exclusive Philadelphia Low 
Head Room Design—maximum bearing span with minimum 
headroom @ Helical Change Gear Set, within housing, allows 
for ready selection of up to 14 different standard speeds @ 
Heavy Duty Thrust Bearings permit use of standard units for 
conditions of high pressure in closed tanks @ Large Heavy 
Duty Output Shafting results in less shaft deflection at stuffing 
box or mechanical seal, steady operation of long overhung 
agitator shafts @ Philadelphia Heavy Duty Inboard Bearing 
Support provides extra rigidity resulting in oapeee gear 
performance and life @ Spiral Bevel 
Gears of Hardened Steel, accur- 
ately lapped for long and quiet oper- 
ation @ Field-proven Philadelphia 
Dry-Well Construction prevents oil 
leakage down output shaft @ 
Labyrinth-type seal on input shaft 
allows effective sealing with mini- 
mum friction @ Ask for Bulietin A2-55. 
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1.035 tons/day from 


seven (7) plants 


This Tonnage capacity is a measure of experience that can be a valued 








asset to prospective ammonia producers anywhere in the world. 


Seven modern synthesis plants, completed or under construction 
by Foster Wheeler — total capacity, 1035 tons of anhydrous ammonia 
per day! 

Foster Wheeler’s specialized know-how embraces all phases of 
process and equipment design, fabrication and erection. For complete 
information, write for Bulletin 0-54-1. Foster Wheeler Corporation, 
165 Broadway, New York 6, N.Y. 


Designed and engineered by 
our Paris office, this ammonia plant 
at Cubatao, Brazil, is being erected 
by 100 per cent Brazilian labor. It 
is a typical example of the flexibility 
and world-wide coverage of Foster 
Wheeler's engineering and construc- 


tion services. 


FOSTER WHEELER 


NEW YORK « LONDON « PARIS « ST. CATHARINES, ONT. 
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IMPROVED 


PROVIDES 


TIME 


Bakery-Chemical Division 
YORK, PENNSYLVANIA 


COMPLE 


FOR 


TE 
I 


MIXER OESIGN 


DISPERSION 


E OST 


It's Readco's unique split-level 
dispersion bow! that makes 
the difference. It provides a 
greater ratio of surface to the 
volume of mix. Overlapping 
sigma arm mixing action ex- 
poses new surfaces and breaks 
down the entire mass with 
each rotation, producing a 
homogenous mix in a short 
mixing cycle, eliminating peak 
loads. Closer clearances be- 
tween mixer arms and shell 
prevent build-up of materials. 


Readco Paper Coating Mixers 
can be supplied for manual or 
hydraulic discharge in 150, 
350 and 750 gallon working 
capacities. Write for complete 
information. 
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| arid-zone problems and 


Noted and quoted 
(Continued from page 24) 


UNESCO—The First Nine Years 

More effective interdisciplinary pool- 
ing and dissemination of information 
should be developed for the purposes of 
advancing science, as well as public un- 
derstanding of scientific matters, by the 
following: (i) Establishment of local 
and national committees on arid-zone 
problems to enlist public interest in sup- 
port of studies of arid lands and the 


| dissemination of information on results 


of such studies in each country... . It 
is strongly urged that they [Commit- 
tees} be broad in scientific disciplines 
and in representation from both private 
and public agencies. These commit- 
tees should operate in a manner best 
suited to the interests and possibilities 
of each country and should be aimed at 
encouraging research and spreading in- 
formation, utilizing UNESCO as a 
clearinghouse... . 

(ii) Creation of a preliminary project 
to explore the feasibility of an abstract- 
ing service on arid-zone literature. A 
periodical, patterned after existing suc- 
cessful abstracting journals, would in- 


clude, as soon after original publication 


as possible, abstracts of technical, eco- 
literature related to 
A 


this 


nomic, and social 
research 
target date for the report on 
feasibility study should be 1 year from 
the adoption of this recommendation by 
some agency of committing 
funds. (iii) Encouragement of the for- 
mation of research organizations, com- 
prehensive in discipline and concerned 
with the best use of specific limited re- 
sources. Such organizations should be 
encouraged in all arid lands through 


based financial 


capable 


adequate and broadly 
support 

Peter C. Duisberg 

in “Man Against The Desert,” 

Fifth National Conference, U. S. Na- 

tional Commission for UNESCO 

Cincinnati, Ohio, 


| French Institute for 


Nuclear Science 

An Institute for the training of engi- 
neers and the Nuclear 
Sciences is to be set up at the Centre 
for Atomic Studies at Saclay, just out- 
Paris. The new will or- 
advanced nuclear 
science in collaboration French 
universities, and will also follow closely 
en- 


technicians in 


side centre 
in 


with 


ganize courses 


industrial developments in atomic 
ergy 

(UNESCO) 

United Nations Educational, 

Scientific and Cultural Organization 
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NOW! Downhill metering! 


FEATURES 


Leakproof 

No stuffing box 
No running seal 
No contamination 
No lubrication 


Accuracy within 
plus or minus 1% 


Easily dismantied 


LITERATURE 


For complete details write 
today for Bulletin 955! 
Milton Roy Company, 
Manufacturing Engineers, 
1300 East Mermaid Lane, 
Philadelphia 18, Pa 


TELL US 
YOUR PROBLEM 


Milton Roy engineers will 
gladly analyze your opera- 
tion and advise you of the 
ways “downhill metering” 
might be applied in solving 
your particular pumping 
problem. Write us today. 


Vol. 52, No. 5 


In operation 

valve admits fluw 

of the pump chamber ring 
a slack diaphragm ti iaplace 
pump 
chamber. This procedure re 


uid from the opposite 


verses on the next cycle The 
pacing valve can be operated 
manually, mechanically, ele 


frically, or pneumatical 


008 Bem mem 1 Oe 


0084 Ae metmen: 
1 eee 





ae BA 





Downhill metering (controlled 
volume pumping from higher to 
lower pressures) is now practical. 
The —AP pump uses a new concept 
in controlled volume pumping to 
meter clear fluids (liquids or gases 
wherever suction pressure is at least 


5 psi greater thandischarge pressure. 


External power sources are often 
unnecessary since the —AP pump 
can use the potential energy of the 


Engineering representatives 
in the United States, ( anada, 
Mexico, Europe, Asia, South 


America, and Africa 
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fluid (stored either under pressure 
or in an elevated The 
basic leakproof diaphragm design 


location 


for both meter and pacing valve 
and a wide selection of materials of 
AP pump 


handle 


construction make the 
particularly adaptable to 
corrosive or hazardous fluids. For 
specification data, write for Bulletin 
955...to Milton Roy Co., 1300 E 


Mermaid Lane, Phila. 18, Pa 





POWELL 
Lubricated Flug 


GEAR OPERATED PLUG VALVE (Sectional) 
6” and larger, Flanged Ends. 200 

Pound W.0.G. Semi-Steel and A.S.A 

150 or 300 Pound Steel. 


BOLTED GLAND TYPE. 6” to 12” 
200 Pound W.0.G. Semi-Steel and 
A.S.A. 150 or 300 Pound Steel. 
May easily be converted to gear 
operation by remov- 

ing stop collar and 

installing a pack- 

aged self-contained 

gear unit 





SCREWED GLAND TYPE 
(Sectional). 1” to 4”, 
Flanged Ends. Wrench 
operated. 200 Pound W.0.G 
Semi-Stee! and A.S.A. 150 
or 300 Pound Steel 


Powell Lubricated Plug Valves maintain our 110-year tradition of quality and 
precision, Only the finest available materials are used. And painstaking quality 
control is rigidly enforced through each and every step of manufacture. PERFORMANCE 





Features include quick and positive operation—just a quarter-turn to open or 


close, Lubricant grooves surrounding each port provide a positive seal when the 
valve is closed. In an open position, seating surfaces are not exposed. 
Valve users who want one source of supply for lubricated plug as well as all 


types of bronze, iron, steel and corrosion-resistant valves will want full details 
on Powell Lubricated Plug Valves. VERIFIED 


Available in Steel and Semi-Steel through distributors in principal cities. If 

none is located near you—or if you need help on valve problems—write direct to BRONZE. IRON. STEEL 
AND CORROSION- 

The Wm. Powell Company, Cincinnati 22, onic... 10th YEAR resistant vALves 


‘The sounte ok supply kon all vabye needs! 
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AS PARTNERS IN 
YOUR PROGRESS... 


INCIK AWG Il IN G 


—is a factor! 


( painstaking care with which GLC carbon and 
graphite products are prepared for shipment is typical of 
the interest taken by our personnel—all along the line—to 
achieve unsurpassed quality. 

The earnestness with which our people tackle their jobs 
—whether the task be large or small—is a substantial plus 
factor in the dependability of GLC electrodes, anodes, car- 
bon brick and mold stock. 

The high degree of integration between discoveries in 

ELECTRODE our research laboratories, refinements in processing raw 
materials, and improved manufacturing techniques is further 


assurance of excellent product performance. 


Lakes Carbon Corporatio | 


ADMINISTRATIVE OFFICE: 18 East 48th Street, New York 17, N.Y. PLANTS, Niagoro Falls, N.Y, Morganton, N.C. OTHER OFFICES. Niagera Folls, N.Y, 
Ook Pork, tll., Pittsburgh, Po. SALES AGENTS: J. 8. Hoyes Compony, Birminghom, Ale., George O. O' Here, Wilmington, Col. SALES AGENTS IN OTHER 


COUNTRIES: Greot Northern Corbon & Chemicol Co., Ltd, Montreal, Conode; Great Eastern Corbon & Chemica! Co, Inc, Chiyode Ky, Tokyo, Jepon 
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rhis 
j b 
U Yo Diy... 
When you invest hundreds of thousands of dollars in a 
cooling tower, what you are actually buying is the tower's 


consistent ability to deliver cold water at specified tempera; 


ture and volume . . . at an economical price per gpm. 


And because actual performance is an “unknown” until 


the tower is in operation, you purchase cooling towers larg¢ly 
ij 


an faith in the manufacturer. 


You can place your absolute confidence in The Morley 
Comptny‘s_ability to deliver the cold water yo 
Marley, water cagting has been an-exclu j specialization— 
not a sideline—for 35 years. Every company facility—design, 
research, engineering, production—is devoted 100% to the 
science and techniques of water cooling. This single-minded 
approach to water cooling problems has resulted in Marley's 
undisputed leadership in the water cooling field by any 


standards you care to apply. 


The Marley Company, however, does not ask you to 
buy its cooling towers on blind faith. Rather, Marley urges 
every industrial tower owner to test his tower and has paved 
the way by developing the simplest and most authoritative 
tower-testing procedure. And finally, every Marley cooling 
tower, from the moment it starts, receives the benefit of pro- 
fessional observation and inspection by Marley field engi- 
neers—specialists in maintaining both tower function and 


tower structure in excellent condition. 


The Marley Company 
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Kansas City 14, Missouri 
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Diffusion and Heat Exchange in 
Chemical Kinetics. D. A. Frank- 
Kamenetskii. Translated from 
the Russian edition by N. Thon. 
Princeton University Press, 
Princeton, New Jersey (1955), 
370 pages, $6.00. 

Reviewed by Stwart W. Churchill, 
Department of Chemical and Metal- 
lurgical Engineering, University of 
Michigan, Ann Arbor, Michigan 

This translation of a book published 
in Russia in 1947 is concerned with the 
role of heat and mass transfer in chemi- 
cal transformations and in combustion 
in particular. Primary attention is 
given to the investigations of the author 
and his colleagues at the Institute of 
Chemical Physics of the Academy of 
Sciences of the U.S.S.R. As such, the 
book serves as a selected review of 
Russian work in this field through 1946. 

Chapter I considers the mathematical 
description of chemical kinetics, heat 
and mass transfer. Diffusion and com 
bined diffusion and chemical reactions 
are treated in the next three chapters 
Chapter V describes the velocity distri- 
bution in flowing fluids and hence with 
turbulent exchange of heat, mass and 
momentum. The last five chapters dis- 
cuss ignition, flame propagation, ex- 
plosions, oscillating reactions, and other 
aspects of combustion. 

Emphasis is placed upon the formu- 
lation, analysis, and interpretation of 
complex processes in terms of dimen- 
sionless groups. Experimental correla- 
tions of rate data are referred to only 
superficially, and formal solutions and 
derivations are considered for only a 
few problems. Nevertheless, consider- 
able insight into the role of heat and 
mass transfer in complex processes is 
achieved by this semiquantitative ap- 
proach. The value of the book is prin 
cipally in illustration of this method 

Details of the treatment of heat trans- 
fer, mass transfer, and in particular, 
momentum transfer are questionable in 
many instances and are seriously dated. 
For example, Chapter V, “Chemical 


Hydrodynamics,” is devoted 


largely to 
proving the existence or nonexistence of 
a laminar sublayer near a surface. Since 
the various descriptions of the velocity 
distribution are compared with one an 
other rather than with experimental 
data, the conclusions are not only vague 
but irrelevant. The examples of com- 
plex processes are almost all chosen 
from the field of combustion. Packed- 
and fluidized-bed reactors are all but 
ignored. 

The translation itself is commendable. 

(Continued on page 42) 


May, 1956 




















Type SG straight tube, outside packed 
lantern gland design. Eliminates undetected 
fluid inter-leakage. 

MEU 6 + mre x 








Type R U-tube design. Low cost construction, 
for non-fouling service. 


How vou can SAVE witn 
Whitlock Standardized 
Heat Exchangers! 


SAVE WORK... “prints for approval” can be sup- 
plied quickly for piping and other layouts. 


SAVE ENGINEERING COSTS ... our engineers 
will help you select a standard design suited to your 
requirements. 


SAVE DELIVERY TIME... many units can be manvu- 
factured promptly from stock materials and sub- 
assemblies. Also, completed units are often in stock 
for immediate shipment. 


SAVE ON REPAIRS... readily available duplicate 


parts simplify emergency repairs . . . reduce downtime. 


SAVE ON FIRST COSTS... our long manufactur- 
ing experience plus quantity produced sub-assemblies 
and quantity purchasing of materials reduce the unit 
cost of Whitlock Standard Exchangers. These savings 
are reflected in our current prices. 


Compare costs . . . compare sovings. |t pays to 
consider Whitlock Standard Exchangers first. 
Send for Bulletin 250. The Whitlock Manufac- 
turing Co 97 South St., West Hartford 10, Conn. 











Type S pull-through floating head design. 
For condensing, heating services . . . easy 
maintenance. 





Type ST conventional straight tube, split 
ring, floating assembly construction. 





Straight tube, fixed tube sheet design. Types 
V and V-1 —for easy mechanical cleaning. 


Type C coil type heat 
exchangers. For 
high tube side pres- 
sures. 


Floating head heat exchangers. Type SO 
with outside packed head —no concealed, 
bolted and gasketed joints. 


Double pipe heat exchangers. For counter- 
temperature flow conditions and low flow 
rates. 


Designers and builders of bends, coils, condensers, coolers, heat 


exchangers, heaters, piping, pressure vessels, receivers, reboilers 
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Check list for LITHIUM Researchers —No. | 


Lithium has enabled industry after cific application relative to Lithium not 
industry to achieve over-all savings indicated in the checklist, note the fact 
through shortcuts, reduction of waste, in the form furnished, attach it to your 
improvement of end-product, and sim- letterhead and send it to us. Our re- 
plification of operating procedures. search laboratory will look into the 
Check your field of interest in Lithium matter for you. 
below. If you are interested in a spe- 











LITHIUM METAL AND METAL DERIVATIVES 


LITHIUM LITHIUM RIBBON LITHIUM 
INGOT WIRE AND SHOT CARTRIDGES 


Uses: Uses: Uses: 


0 Alloys © Preparation of new drugs O Refinement of alloys (copper and 
aluminum) 
©) Degasification of alloys (copper 0 Organic chemicals 


and aluminum) 0 Aluminum castings 


O Brass, bronze and nickel-silver 
castings 


0) Organic chemicals 


0) Organic reduction 


LITHIUM AMIDE LITHIUM HYDRIDE 
Uses: Uses: 


OC) Preparation of Organic chemicals © Organic chemicals 
O Pharmaceuticals 
©) Generation of hydrogen 
0 Reducing agent 
0 Drying agent 


| am interested in Lithium wi pea 
(Compound, Metal or Derivative! 





the following application: 





Technical Data Sheets are available for every compound in the 
checklist, They will be sent as checked above. 


LITHIUM CORPORATION 
... brends ahead in indushial applications for Lithium OF AMERICA, INC. 


2540 RAND TOWER 
MINNEAPOLIS 2, MINK. 


MINES: Keystone, Custer, Hill City, South Dakota + Bessemer City, North Carolina + Cat Lake, Manitoba + Amos Area, Quebec + BRANCH SALES OFFICES: New York 
Pittsburgh + Chicago + CHEMICAL PLANTS: St. Lowls Park, Minnesota + Bessemer City, North Carolina + RESEARCH LABORATORY: St. Lowis Park, Minnesota 
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Experimental Size Reotery Kiln. 


Gas-Fired Combination Calciner and Cooler. 


Gas-Fired 
Experimental Size 
Retery Dryer 


3 \. 
WHY RISK 


YOUR! FUTURE ? 


\-+—— ‘Test out your theories in 


BARTLETT-SNOW ExZercmental UNITS 


Check carefully before you recommend construction of a 
costly semi-works or full plant operation. Determine accurately 
the heat sensitivity, permissible temperatures, entrainment losses, 
desirable velocities, balling, sticking, cooling and all other 
chemical and physical aspects of your product. Our complete 
line of laboratory size experimental equipment includes both a 
gas-fired and electrically heated continuous combination calciner- 
cooler; steam heated and gas-fired rotary dryers; pot type batch 
dryer with rotating sweep; and rotary kiln. Pre-testing can save 
you much embarrassment and thousands of dollars! 





+ 


If not convenient to run tests at your own plant — arrange- 
ments can be made to run tests of 3 or 4 days duration in our 
Cleveland laboratory in the presence, if desired, and under the 
direction of your technicians. 


Pot Type Batch Dryer with Rotary Sweep. $ 
ywee® 
gene 


DRYERS - COOLERS - CALCINERS + KILNS — Complete Facilities Including Materials Handling 











Chemical Engineering Progress 





For a Bigger Yield 





Higher yield in your case may mean cleaner, 
dryer cake . . . or better recovery of solubles 

. . Or just plain fast, trouble-free operation 
on a job that’s got to be done. If you can get 
a few points better efficiency at no extra cost, 
why not? 

FEinc custom-designed continuous vac- 
uum filters have been doing just this for 37 
years: For instance: 

« Replaced six settling tanks in recovering plastic 
grinding waste . . . paid for itself in 3 months 


« Reduced moisture in iron pigment from 68 to 
59% 


Fora 
Bigger Yield 


FILTRATION ENGINEERS, 
Newark 4, N 


habe M@la biclsme-)ia-1-.! 


J 


Cut recycling of difficult gelatinous sulphate 
cake from nine to five cycles 
Eliminated plugging, gave three hours more 
running time daily on sticky clay 
Reduced solubles in metallic stearate from 0.5 
to 0.05% 
Recovered 4 of chromates left by competitive 
filter 
All types of continuous rotary vacuum filters 
. String, horizontal, scraper, precoat, etc. 
. .. are custom designed and manufactured 
by FEinc . . . quality built because quality 
pays you. Ask for bulletins . . . or for recom- 
mendations . . . no obligation, of course. 


STRING HORIZONTAL 


at 


SCRAPER 


CUSTOM DESIGNED CONTINUOUS FILTRATION 
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.WITH LAPP PORCELAIN 


RASCHIG RINGS 


Lapp Porcelain Raschig Rings are your best bet for 
Process Tower packing for two important reasons 
..» purity and strength. Lapp raschig rings are non- 
porous, completely vitrified and iron-free. They are 
chemically inert to acids of all concentrations (ex- 
cept hydrofluoric), will not crumble and will not 
absorb liquids which could later contaminate the 
product being processed. 

As for strength, Lapp raschig rings are dense, 
hard and close-grained. They are tougher against 
damage from handling and tower operation than 
other ceramic rings or other packing shapes. Be- 
cause Lapp rings are so strong and inert, they 
seldom need replacement. Hundreds of satished 
customers back up our claim of longer continuous 
service—with real savings. Get the full story on 
Lapp Chemical Porcelain—see for yourself how 
this initially low-cost material can save you money 


while providing a sounder processing system. 


WRITE for our bulletin containing description and 
specifications. Lapp Insulator Co., lnc., Process Equip- 
ment Division, 832 Wendell St., Le Roy, New York, 
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PANAREZ 


HYDROCARBON RESINS 


improve products like these 


If you compound rubber it will pay you to investigate low 
cost PANAREZ hydrocarbon resins. These softeners are 
available in any color from Barrett No, 1 to 18, and soften 
ing point from 40° F to 300° F. They are supplied in flaked 


or solid form. 


Compounds containing Panarez resing show IMPROVED 
COLOR AND COLOR STABILITY ... IMPROVED EX- 
TRUDABILITY ... IMPROVED FLEX CRACK PER- 
FORMANCE and ABRASION RESISTANCE ... IM- 
PROVED OZONE RESISTANCE .. . IMPROVED TEAR 
RESISTANCE, TENSILE STRENGTH and ELONGA- 
TION, 


No change in compounding technique is required when 


switching to Panareg resins. 


For confidential information about how these 
low cost resins might be helpful in your 


business, write us, telling the intended 
application, Km, 
Jil | AMOCO Fe 


PAN AMERI 
corn Pf 
5553 FIFTH AVENUE, NEW YORK 17. NY. 


PANAREZ PANAPOL PANASOL 
Hydrocarbon resins Hydrocarbon drying oils Aromatic solvents 
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Marginal notes 


(Continued from page 36) 


Few ambiguities, misinterpretations, or 
typographical errors were noted. The 
notation does not conform to American 
practice, but doesn’t offer any particu- 
lar difficulties: Most important, the 
book, or at least the translation, is so 
well written that it may be read rather 
than studied. 

Because attention is focused on formu 
lation and interpretation rather than on 
derivation, mathematical complexities 
are minimized and the material is a 
cessible to the casual reader who seeks 
a qualitative understanding of combus 
tion and related processes. The rather 
unique method of analysis and the con 
cern with complex processes make the 
book useful as a collateral reference or 
text in research and education. The 
book has little direct utility for process 
design. 


Atomic Energy Research at Har- 
well. K. E. B. Jay. Philosophical 
Library, New York (1955), 144 
pages, $4.75. 

Reviewed by T. J. Connolly, Assistant 
Professor, Department of Engineering, 
University of California, Los Angeles, 
California, 

This book is a summary of the tech- 
nical work carried on at the British 
Atomic Energy Research Establishment 
at Harwell between 1951 and’ 1954. The 
first half of the book is devoted to a 


| description of the various projects and 


is written primarily for the nontechnical 
reader. These projects include produc- 
tion of fissionable materials, develop- 
ment of nuclear reactors, production of 
isotopes, and development of instru- 
ments. Many of the problems attacked 
under each of these projects are dis- 
cussed. Unfortunately, the solutions 
found are described only qualitatively, 
if at all. 

The second half of the book, titled 
Fundamental Research, deals with a 
group of selected resedirches. It is 
written for the reader with a scientific 
background. However, the descriptions 
are necessarily brief. In the area of 
physics research, projects in neutrons 
transport theory, cross-section measure- 
ment, nuclear reactions, cosmic rays, and 
several others are summarized. Re- 
search projects reported in chemistry 
and chemical engineering include stud- 
ies of heavy element chemical proper- 
ties and separation processes. In the 
field of metallurgy some interesting re- 
searches in fabrication, corrosion, and 
effects of radiation are described. In 
several cases reference is made to 
further details in the literature. 


(About Our Authors on page 46) 
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Corrosioneerin 


Quick facts about the services and equipment Pfoudler offers to help you 


ADVERTISEMENT 








How to protect color 
and purity of plasticizers 
during polymerization 


Color and purity are the prima don- 
nas of the polymerization process 

Contamination can spoil both. To 
avoid it, you need equipment that is 
easy to clean between each run, that 
resists the corrosive action of the 
chemicals involved, and that does not 
put metal in contact with your prod- 
uct. 


This type of glassed steel kettle, used in the 
manufacture of polyester resin, helps protect 
product from contamination 


That’s why Pfaudler glassed steel 
reactors have found universal appli- 
cation as polymerization vessels 

Practically nothing sticks to their 
glassed interior. They wash clean 
quickly and easily between runs 
avoiding contamination of succeeding 
batches 

Resisting all acids (except hydro- 
fluoric) and alkaline solutions up to 
pH 12 and 212° F., Pfaudler acid- 
alkali-resisting glassed steel protects 
your product from contamination and 
protects your equipment investment 
from excessive replacement needs 


Full year's guarantee 
against corrosion 


In fact — the corrosion resistance of 
Pfaudler glassed steel is so well docu- 
mented that we offer a full year's 
guarantee against corrosion destruc- 
tion, under the conditions for which 
the vessel is sold. 12 months of 100% 
freedom from corrosion, even if you 
process 24 hours a day! 


Nonmetallic 


Contamination by metals — particu- 
larly iron—can cause discoloration of 
your product. You get the tremen- 
dous strength of steel, but not the 
ferric contamination, when you use 
glassed steel. The glass is permanent- 
ly bonded. It doesn't peel or flake off 

Write or call for additional details 











News 


reduce corrosion and processing cost. 


Published by The Pfaudler Co., Rochester, N.Y. 


Hundreds of stainless steel dimples 
cut kettle costs as much as 20% 


If you need a jacketed stainless steel 
reaction kettle —for nonpressure use, 
or for high pressures—you can cut up 
to 20% off its initial cost with the 
Pfaudler dimpled jacket design 

This exclusive design permits the 
use of a lighte 
gauge metal in 
the jacket, yet 
strengthens the 
metal to the point 
where it is as 
strong as or 
even stronger 
than a nondim- 
pled, heavier 
jacket would be 

The dimples 
are hundreds of 
indentations with 
reinforced welds 
and they are ob- 
tainable in low 
cost standard re- 
actors from 750 
2000 gallons 


Specially built dim- 
pled jacketed reoc 
tors, like this one 
hove been fabricoted 
as large os 7,000 gal 
lons to 


Jackets may be either carbon o1 
stainless steel 

You get greatest savings on reac 
tors requiring a jacket pressure of 
150 psi, but even when you only plan 
to use 50 psi, the Pfaudler dimpled 
jacket uses less material and costs 
less than conventional jacketing 

Besides the standard designs up to 
2,000 gallons, you can also enjoy th« 
benefits of this dimpled construction 
in special custom reactors built to 
meet your special needs 

The National Board of Boiler and 
Pressure Vessel Inspectors have ap 
proved this construction for 150 psi 
jacket pressure, and we can supply 
vessels bearing the code stamp 

Heating and cooling is as tast 
with conventional jackets, and in 
many cases has proven faster 

If heat treating is desired, Pfaudle: 
has complete facilities to heat treat 
stainless steel jackets of this dimpled 
type, giving you exceptionally long 
lasting equipment 





Low-priced heat exchanger 
has 8 valuable virtues 


An electronically controlled roller expander 
locks the tubes in position in the tube sheet 
during careful fabrication at Plaudier 


Pfaudler fixed tube sheet heat exchanger 
is simple in design, hence costs you less 
than other types 

Fabricated from stainless steel or al 
loys, it gives you a number of advan 
tages. Here are eight 
1. Versatility Most widely used type of 
heat exchanger in the chemical industry 
Used as a heater, cooler gr condenser 
2. Easy cleaning Tubes are straight 
and you clean them easily by sumply re- 
moving the heads. Shel! side may be 
flushed with chemical solutions 
3. Low cost— Because of large quantity 
production, standardized design, and use 


of full tube bundles, prices of fixed tube 
type heat exchangers are the lowest per 
square foot of any heat exchanger 


4. Fast delivery A large number of 
Pfaudler fixed tube sheet stainless heat 
exchangers are maintained in stock, and 
you can often get delivery within on 
week when required 

5. Replacement of parts Pilaudler 
carries a complete line of standard heat 
exchanger parts in stock and shipment 
may be made on short notice 


6. No intermix. The tube sheets are 
welded to the shell. Therefore, there 

no possibility of tube side fluid mixing 
with shell side fluid since there are no 


internal gaskets 


7. Expansion diaphragm — When ne 
essary, an expansion diaphragm may te 
installed to take care of differential ex 
pansion between the shel! and tube side 


8. No leakage — By means of an ele 

tronically controlled torque tube ex 

leakproof joints are obtained 
between tubes and tube sheets. Further 
insurance against leakage may be ob 
tained by using double tube sheets, or 
seal welding the tubes to tube sheets 
when so desired 


pander 
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Are You Carrying an Extra Burden 


to Dehydrate Pure Dry Crystals? 


APROVING GROUND 
FOR BETTER 
PROCESSING 


Sharples mointains o completely 
equipped centrifugal test lab 
eretory tor industry. Any of the 
nine bose types of Sharples 
centrifuges con be applied to 
your probl under condit 
which closely peoreliel plant 
Operating conditions, You ore 
invited to make wee of these 
eaceptional facilities 





If you haven't considered these facts in your planning: 


1. A substantial reduction in the amount of rinse water required to purify 
crystals will greatly increase your evaporator capacity and reduce 
operating costs. 

. By reducing the amount of mother liquor in the cake by 50% or more, 
the cost of finish-drying will be materially reduced and dryer capac- 
ity increased. 


Then you can’t afford not to look into the Sharples 
Super-D-Hydrator. 


It will cost you nothing to get the profit-making facts, backed up by 
more than 400 Super-D-Hydrators at work in industry today. We 
will be glad to send a copy of Bulletin 1257 as a first step to discuss 
your objectives. 


RPLES 


THE SHARPLES CORPORATION 
2300 WESTMORELAND STREET + PHILADELPHIA 40, PENNSYLVANIA 


OW YORE + PITTSBURGH © CLEVELAND + 04 TRONT + CHNCAGO + NEW ORLEANS © SEATTLE © LOS ANGELES + SAM (RANCISCO + mOUSTON 
Associated Companies ond Representetives threvgheuvt the Werld 
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Large OD Thin Wall Tubing offers 
New Answers to Design Problems 


Superior specializes in an unusually wide range of analyses, shapes and sizes 


Today's design engineers are finding large OD thin wall 
tubing by Superior answers more and more of their design 
problems. Its light weight makes it ideal for ducting, fuel and 
oil lines in aircraft. Thin wall tubing also functions efficiently 
as a low pressure heat exchanger tube. Because of its close 
tolerances, ductility, and bright, clean OD and ID surfaces, 
Superior thin wall tubing is an excellent choice for flexible 
metal hose for the food, chemical and aircraft industries. 
Other applications include bellows, solenoid cylinder cores, 
cylinder liners for automobile hydraulic brakes, fractional 
horsepower motor casings, ceramic drills, electron power tube 
anodes and cathodes, and casings for radioactive well 
logging instruments. 


A number of analyses in large OD thin wall seamless and 


Weldrawn* tubing are available at Superior. Stainless, carbon 
and alloy steels, beryllium copper, titanium, nickel and nickel 
alloys are offered in sizes up to 1%" OD with .035" wall 


maximum; Monel and certain analyses of staink tee! in 


sizes to 244" OD with .025”" wall maximum 


Superior tubing can be supplied in random, multiple or cut 
lengths up to 30 feet, and in any of three standard temper 

(fully annealed, soft; half-hard drawn; full-hard drawn) or 
in special tempers required by Government, aircraft and cu 

tomer specifications. Thin wall tubing can be shipped in special 
cardboard cylinders, to protect it from dents and scratche 

For additional information, get your free copy of Data 
Memorandum No. 4. Write to Superior Tube Company 
2011 Germantown Ave., Norristown, Pa 


goerrar” Jade 


The big name in small tubing 
NORRISTOWN, PA. 


All analyses 010° to %" OD—certain analyses in light wall up te 24° OD 


West Coast: Pacific Tube Company ¢ 5710 Smithway St., Los Angeles 22, Collf. « RAymond 3-133! 
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STRANDED TWILL 


PLAIN DUTCH 


Eniorqed 
epprosimaotely IX 


TWILL DUTCH SINGLE 


TWILL DUTCH DOUBLE 


NEWARK 
4° “ACCURACY 


ie, - 
oe 


a 


iter Cloth... 


4 


Newark Metallic Filter Cloth 
does stop solids — the wedge- 
shaped openings allow only the 
filtrate to pass through. And, 
Newark Cloth is reversible, both 
sides being identical. Newark 
Metallic Filter Cloth is woven 
firmly and uniformly without 
loose wires, guaranteeing good 
filtration all over. 


Newark Metallic Filter Cloth is 
available in a variety of weaves 
in all malleable metals, and is 
adaptable to practically all 
types of filters. When writing, 
please give us details on your 


process. 


Send for our NEW Catalog E. 


ire Sloth 


COMPANY. 
351 VERONA AVENUE « NEWARK 4, NEW JERSEY 
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About our authors 


International Chemical Engineer 

M. S. Patel, author of the article 
“Coal Carbonization” appearing in this 
issue, comes very close to living up to 
the “international” title. Headquarter- 
ing at Bombay, India, he is a world 
traveller—most always on _ chemical 
engineering projects. He was in and 
out of the U.S. twice while we were 
readying his manuscript, the first time 
on his way to Iceland. He was consult 
ing there with regard to the harnessing 
of volcanic steam for production of salt 
Irom sea water 

Patel was also instrumental in getting 
the unusually flexible coke plant de- 
scribed in this article built in India. He 
received his chemical engineering train- 
ing in the U.S., getting a Ph.D. from 
Cornell, 


Self-Starting Surveyor 
Carl W 
part article “The Project 
(March & April C.E.P.), did the un- 
usual. Employed in 

the Oak Ridge La 

boratories as proj- 


tJarkow, author of the two 
Engineer” 


ect engineer in the 
Plant 
Division, he not 


Engineering 


only had an idea 

that making a sur 

vey of project eng! 

neering operations 

would be a good 

idea he did some- 

thing about it. In addition to other bene 

fits, the study serves as partial fulfill- 

ment towards his M.S. degree in busi- 
ness administration 

Carl states that his ten years’ experi 

ence in project engineering work caused 

him to wonder a great deal about what 

the other fellows’ jobs were like, how 

much responsibility they were able to 

carry, and so on. The survey does, 

therefore, seem to be a realization of 


an ambition of many years 





ie numo;rot 
that one reply to hi 


was only one engit 


zation problems having 

work, empire building 

rlapping of dutic Llowever 

communications were said we some 
times complicated in that 


would on occasion talk to | 


Unsung Author of the Month 
Bill Keppler, chairman of the Central 
Pennsylvania Sectior writes 
ceived a small disappointment \ I 
March C.E.P. arrived. My ‘moment « “MINOR" 
glory’ had I 
ticle wa 
name as ct 
Our apologies 
dropping the credit line o 
ticle Industrial Recruiting 
page 100. Also, our thanl 
letting us know 


Award Winner 


Syracuse 

is granted tl \ for 

pape ompariso ol I natives 
Capitalized Cost” which i to appear 


i future issue o EP. dealing with 
interpretation ot cost estimate (This 


Noy auc dea with he persons HM Na EP a 


The award committee innounce 
| 


Sen's fometie te te tohaled ak an Spray Dryers 


presentation u d w the word 


He ses = ae" | incorporate a complete line of 
- the _ ' centrifugal atomizers fopsin design 
nee pe . {al bey . and workmanship—to handle pro 
BEyt quant) ‘ : sy _ duction capacities from a few pounds 
to 36,000 pounds per hour 
Special Nerco-Niro designs can 
be supplied for abrasion-resistance 


wught wh 


and corrosion resistance, for coagy 
iTehi ng ale La ALLE for fine or coarse 


* } | 
ye ath particles high or low bulk density 
ub ect 

Write for Bulletins 
226 and 230 


they might | f onsideration 


Nichols Engineering 
& Research Corp. 


Nerco-Niro Spray Dryer Division 


PiWE ST. MEW YORR 5. WY 


. nous 5 ndianape 
, Richard Hiserodt; F. C. Jelen, recipient 
of the award; and H. P. Munger, chairman of 
the Syracuse Chemical Engineer's Club, moking 
the presentation 
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7. advantage of working with 
one versatile source of equipment 
has been recognized by leaders 

in the process industries. A high 
degree of flexibility can more 
effectively correlate new equipment 
with existing facilities. 

The equipment illustrated here 
demonstrates Acme versatility, 
proved through past performance 
in all processes. 


From pilot plant to full scale 


operation ... from drawing 


board to actual installation, 
Acme is pre-eminently equipped 
to serve the diverse needs of 
the process industries. 








CEP 


The rapid recovery of the European chemical 
industry since the war is becoming an increas 
ingly important factor to the American industry 

It obviously more competition for 
American manufacturers, both in this country 
and in Latin American markets 


mecans 


Price Competition 

For some time Italian suppliers had been sell 
ing vinyls below the stated American market 
American producers finally 
Market prices for 


COMpPELILiVve dus 


prices until major 
met the Italian price level 
highly 
largely to imports from Europe and Japan. For 
eign dyes have been a severe headache to Amer 
firms both here and in fighting an 
apparently losing battle in Latin America 

Although American industry has been chalk 
ing up notable sales gains since the war, the 
improvement of the rehabilitated European pro 
ducers has been equally impressive. In the thre« 
year period from 1951 to 1954, chemical output 
in France increased 18°, in Great Britain 27°, 
in West Germany 48°, and in Italy 56°, 

Most striking has been the comeback of the 
split up parts of the old German chemical trust 
l.. G. Farben, even though it lost 60°, of its 
facilities to the Russians and suffered heavy 
bombing damage to plants and equipment 

It begins to appear that the German chemical 
octopus may be comparable to the split up of 
the original Standard Oil Co. in this country 
with the parts becoming as strong as the whol 


vitamins have been 


ican dye 


Partnerships 

Partnership arrangements between American 
and European firms offer many advantages to 
both These partnerships may involve joint 
ownership of plants in this country such as 
Mobay Corp. formed by Monsanto Chemical 
Co. and Fabrikwerken-Bayer to make isocyan 
ates, or the more recent deal between Pittsburgh 
Coke & Chemical Co. and Farbentfabriken Bayer 
to consolidate their agricultural chemical activi 
ties in this country. For a smaller firm like 
Pittsburgh Coke, which is not a leader in re 
search, to have the partnership of a firm like 
Farben obviously carries large advantages. 

Another kind of partnership arrangement is 
exemplified by that between W. R. Grace & Co 
and Farbwerke-Hoechst of Frankfort, a former 
Farben division, to make low pressure poly 
brazil, where the 

Monsanto Chemical Co., 


ethylene plastics in 

now make insecticides 
which already has extensive foreign holdings 
has recently bought an interest in a Spanish firm 
which will make polyvinyl chloride and poly 
styrene. Most of the big drug firms in this coun 


partie rs 


try, many of which have 50°, of their sales 


S., have manufacturing 
plants in the nations where they sell 


volume outside the ( 


trends 


FOREIGN 
CHEMICALS 


Petrochemical Growth 


In recent years an important 
growing up in 


Germany 


petroleum 
chemical industry has been 
France, in Great Britain, and in Italy 
has long been a pioneer and a leader in acetylene 
Middle bast 
furnish the raw materials for these ventures 
Great Britain is already an important pro 
ducer of polystyrene from petroleum, A leader 


chemistry. Oil supplies from the 


in the petroleum chemicals field in England ts 
Petrochemicals, Lid., an athliate of Manchester 
Oil Refinery, Ltd 


glycol, and isopropyl alcohol 


which produces benzene 


ethylene mong 
other products. Important amounts of deter 
gents from petroleum are being produced, 
notably by Shell Chemicals, Lid 

increasingly active in 


France is becoming 


petrochemicals, although the industry there is 
only about six years old. Shell is a producer of 
Naphtachimie, 
ical producer, is now planning new facilities to 
cost about $30 million which will more than 
double its present output ot 8.000 tons ol 
annually. Ethylen 
Although direct oxidation of 
ethylene was conceived in France over 20 years 


detergents a leading petrochem 


ethylene oxide glycol will 


also be produced 


ago, commercial production did not come until 
the first Naphtachimie plant went on stream in 
1955 

France is aiming some of its petroleum chem 
ical production at styrene and acrylonitrile. It 
already produces acrylonitrile for fibers, France 
still inports twice as miu h plastics as it produces 
but with its own production growing it may in 
future years buy less from this country. Produce 
tion of plastics grew from 2,000 metric tons in 
1949 to 95,000 metric tons last year 

The latest comer to the petroleum chemical 
field is Japan 
tion of ethylene and ethylene-based chemicals by 
The nation is also rapidly 
As recently 


as tive years ago plastics production there Was 


which expects to be in produ 


the end of this year 
expanding its production of plastics 


negligible, but last year was over 350 million 
pounds, mainly ureas, vinyls, and phenolics. By 
the end of this year the nation expects to be 
producing about 40 million pounds of poly 
ethylene and over 6 million pounds of poly 


styrene 


Foreign Discoveries 

Alchough the United States has run far ahead 
of other nations in the production of newer 
chemicals, especially those in the petrochemical 
group, it should be recognized that some of our 
most important new product processes have been 
discovered not here but abroad \ new poly 
propylene developed in Italy offers interesting 
possibilities for low cost new plastics and syn 


thetic fibers 





THE WYSSMONT 


Twtbo Dryer, 


CLOSED CIRCUIT SYSTEM 


with recirculation of inert gases, conditioned 
air and vapors 


offers unusual advantages for 


CONTINUOUS 


@ Low temperature @ Sublimation 
drying 


@ Drying with solvent 6 Gas-solid Reactions 
recovery 

















@ Drying in inert or 
protective @ Drying with super- 
atmosphere heated vapors 


Negligible pressure drop through Dryer permits 
operation at slight negative pressure, hence very 
small gas makeup required. 





ADVANTAGES 


@ SAFETY OF OPERATION, NO EXPLOSION HAZARDS 
a DUSTLESS OPERATION 
HIGH THERMAL EFFICIENCY 


The Turbo Dryer consists of a tray rotor, centrally located HIGH SOLVENT RECOVERY 
turbo fans and insulated housing. The product on each 
SMALL INERT GAS MAKE-UP 


tray is wiped off after the tray completes one revolution, 


falling on the tray below in a pile, which is leveled. From OUTDOOR INSTALLATION 


the lowest tray, the product drops onto the dryer bottom, 
whence it is swept into the discharge spout. LOW MAINTENANCE 














Successful installations attest to the merits of this system 


WYSSMONT COMPANY INC. DRYING ENGINEERS 


DRYING . SUBLIMATION . OXIDATION . COOLING 


Home Office: 42-05E 27th Street (Bridge Plaza South) Long Island City 1, New York 


Representatives in principal cities 
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opinion 
and 
comment 


ELIE EESTI SEES 


Industry and Education 


HOULD industry, the largest user of technically trained men and 

women, have more to say about their training? Some say “‘yes,’ 
others “no.” Among the affirmative group are those who would gladly 
have industry go so far as to foot a sizeable portion ol the cost flor 
graduate training in fields where the recipients of the higher degrees 
will almost certainly go into industrial employment 

An analytical approach to this subject of what industry's role with 
regard to education should be was taken recently by the president of 
the State University of New York, William S. Carlson. Mr. Carlson 
spoke before a luncheon attended by more than 400 elementary school 
educators and representatives of industry, held in New York in 
observance of Chemical Progress Week 

Appearing under the sponsorship of the Manutacturing Chemists 
Association and representing the views of many in education, M1 
Carlson took an interesting stand on several issues 

With regard to the community of interest between industry and 
education, he was unhesitating in his endorsement of the policy that 
only through better cooperation will the needs of both be met in the 
present and in the future 

It was in the area of how industry could achieve closer liaison that 
Mr. Carlson indicated concern. Educators, he stated frankly, are 
fearful that there might develop pressure for courses providing a 
heterogeneity of the specialized training industry might happen to 
need at the moment. This, in place of the educational goal of better 
training for life and citizenship as well as for work, is certainly not 
to be desired. Nor would it seem to be the goal of enlightened and 
responsible management in the process industries of today 

Ihe greatest aid to education can come, says Mr. Carlson, through 
industrial people lending their influence and efforts primarily at the 
local level through established agencies. These include membership 
on the School Board, or Board of Finance, along the lines described in 
the article by W. R. Collings on page 82 of this issue. It means tackling 
such matters as adequate financial budgets to maintain eficient and 
attractive schools statled with able teachers who are proud of the 
occupation and able to live on a basis comparable with others of 
similar training working in industry 

He shares the views of those who in these pages have argued that 
schools should teach basic principles, leaving the techniques to the 
working experience 

It is for all of these, and many more, reasons that he asks that in 
dustry, while granting support, leave the matter of how to educa 
and what with to the professional educators 

This interesting essay on a large and complex problem has many 
parts with which most of us could agree, and should support. But 
the idea of leaving too much to the local level approach is to us not 
fully satisfactory. Mr. Carlson does have an answer to this, citing a 
national organization, the National Citizens Commission for the 
Public Schools, which is worthy of support 

It was doubtless a concern with bringing this problem into top level 
focus that brought President Eisenhower to create recently a National 
Committee for the Development of Scientists and Engineers. This 
action, reported on page 102 of this issue, should provide the inspira 
tion and leadership to define the problem and perhaps to institute 
some actions which might otherwise seem bold or ill advised 


|.B.M 
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PROCESSES: 


ITA 
alll 
Tae ie 


; 
i 
i 


FE 
il 


ANION 
EXCHANGE 
UNIT 


CHROME PLATE 
OR ANODIZE 





a Me MM 
... purifies, recovers, concentrates, separates. An example: 


removed from the rinse 
water and returns it to the 
plating beth. Chromate 
saved in the plating bath 
and rinse water often 
pays for the entire ion 
exchange installation! 


SAVINGS FOR SMALL 
PLANTS. lon exchange econ- 
omies apply to small plat- 
ing plants as well as large. 


lon Exchange Cuts Process Costs 


A fast-growing unit process, ion ex 
change is already a multi-million-a- 
year business. Here are some of the jobs 
it's doing now 
* Water Conditioning is biggest ion 
exchange use . . . removing scale-form 
ing hardness for homes, steam boilers 
softening cooling water so it can 
be used over and over , . . purifying 
process water for TV tubes, synthetic 
fibers .. . reclaiming waste water (e. g. 
chromate plating rinses). 
* Process applications: Removing im 


purities from formaldehyde, glycerin, 


alcohol, plating baths and other chemi- 


cals, also wines, sugar solutions; recov- 


ering copper and zinc from rayon plant 
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wastes; concentrating metals in dilute 


solutions such as plating rinses, mine 


waters; removing iron from phosphoric 
acid pickling solutions; producing col- 
loidal silica used in textiles, waxes, 
foundry molds; making antibiotics, e.g. 
streptomycin, and other medicinals. 

* Largest manufacturer of ion ex- 
change equipment, The Permutit Com- 
pany (N. Y.), got a head start in ion 
exchange with the natural zeolites first 
used in water conditioning . . . now 
manufactures highly efficient synthetic 
resin ion exchangers of all types. Per- 
mutit is the only U. S. producer of both 
resins and equipment. Making both al- 
lows proper “mating” of the two. . . en- 
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ables Permutit to take responsibility for 
performance of the entire installation. 

If you have a problem involving the 
recovery, concentration or separation 
of chemicals in solution, a Permutit ion 
exchange process can probably help 
you. Address: The Permutit Company, 
Dept. CEP-5, 330 West 42nd St. 
New York 36, N. ¥ 


PERMUTIT 


rhymes with “compute it” 
1ON EXCHANGE 


for Water Conditioning * Ch 








lL. to +., Moderator 
Alexander (Monsan- 
to), Adams (Dow), 
Houlgrave (Amoco), 
and Street (Diemond 
Alkoli) 


Representatives of six major Texas-Gulf process 
operating firms and one engineering contractor 
held special Houston, Texas 


SYMPOSIUM ON CAPITAL COST ESTIMATION 


under sponsorship of C.E.P. 


From this highly condensed transcript 
(original recording time 4 hours 39 
minutes), one can gain insight into 
the techniques and problems having 
to do with: 


How engineer-contractors prepare proposal-type estimates, which, if too high, 
may result in loss of job, or if too low, direct out-of-pocket loss .. . 


How the great Texas-Gulf petrochemical, electrochemical, and refining plants 
prepare their evaluation (feasibility) and appropriations type estimates .. . 


What their managements expect of (and do with) these estimates .. . 
The degree of accuracy achieved by the estimators . 


How experience factors are derived and used, and limitations of “factored” 


estimates .. . 
The uses and limitations of cost charts .. . 


How operating firms generally estimate their own utilities supplies. 
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PANEL MEMBERS 


ARNOLD ALLEN: The 
Company, 
Houston, Texas In 
charge of preliminary 
design, estimating and 
proposals.* 


Lummus 


4. ©. ADAMS: Dow 
Chemical Co., Freeport, 
Texas. Engineering man 
ager of cost control 


C.J, HOULGRAVE: 
American Oil Company, 
Texas City, Texas. Chief 
refinery engineer 


4. W. YOUNG: Humble 
Oil & Refining Co., Bay 
town, Texas. Project 


engineering supervisor 


NORMAN G. BACH 
Monsanto Chemical Co., 
Plastics Div., Texas City, 


Texas. Senior estimator 


a» 


RAY V. SMITH: Carbide 
& Carbon Chemicals Co., 
Texas City, Texas. Works 
engineer 


JOHN STREET: Diamond 
Alkali Co., Deer Park, 
Texas. Senior engineer 
of projects group, Engi 
neering Dept 


MODERATOR 

WAYNE ALEXANDER: 
Plastics Div., Monsanto 
Chemical Co., Texas 
City, Texas Assistant 
director of engineering 


* Present address: The H. K. Ferguson Co., 


San Francisco, Calif. 
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Editor's Note: On these pages are excerpts 
from some four hours of recorded discus- 
Care has taken to retain the 
essential character and subject coverage 


sion been 


the 


MODERATOR: We are here for 


purpose of discussing “how costs are 


estimated Each of us represents a 


sizeable a growth in 
dustry, and has had considerable experi- 
the kind of work 


which should provide the basis for a 


organization in 


ence with 


project 


informative discussion. In 


lively and 


addition to those of us from chemical 


or petroleum refinery operating com 
purposely Arnold 


representing a major engineer 


panies, we invited 
Allen a 
ing contracting firm active in our area 
This should enable us both 


ipproaches—that of the operating com- 


to discuss 


pany and that of the engineer-contra 
I'd like to ask Arnold to start off 
by describing how a contractor prepares 


tor. 


estimates and how he defines equipment 


ALLEN: When we (Lummus) make 
up an estimate we would include these 
items: basic equipment, which we define 
as fired heaters, furnaces, stacks, towers, 
reactors and heat exchangers of all 
kinds, drums of all shapes and forms, 
pumps and compressors, and motive 
equipment 
the facilities which would include all 


materials and labor involved in founda 


These are separated from 


tions, piping, instrumentation, structures 
insulation, and electrical apparatus. We 
handle electrical units including switch 
gear, starters and the like, 
Our estimate then analyzes the material 
side of each of these subheadings, and 
the equivalent amount of labor required 
All of these 
I’m 


separately 


to put them into place. 


items included are what sure 
capital goods 
totalled up 


include 


you 
refer to as 

After there are 
othece the 
office charges for drafting, engineering, 


this is 


costs which home 


purchasing, and accounting. Then we 
have to add certain insurances and con 
truction costs siggest of construction 
costs will normally be one’s tools. Sun 
s, which come under the heading of 
construction supplies, include welding 
toilet paper, paper 
cups, etc. The estimate also includes 
field supervision, field office personnel 
General overhead, which includes profit, 
is tagged on to the end of the estimate 


arie 


rods, oil, grease, 


MODERATOR: Arnold _ (Allen), 
would you expand on how you actually 
estimate these 
method which gives the highest degree 


things, showing us a 


ot accuracy & 


ALLEN: To begin, you have to decide 
on the degree of accuracy you want to 
That is limited 
you 


timate 
amount of time 
If you're interested 


achieve in your e 
normally by the 
wish to put into it. 
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As a final check, each participant was asked 
to look over C.E.P.’s condensed version to 
make certain that the original meaning was 
retained 


budget pur 
known as 


im an approximation fof 
make what is 


an equipment estimate and ratio it up to 


poses you can 
a final cost. 

In preparing an estimate of that type, 
we (Lummus) develop the cost of equip 
ment involved which will be 
50% of the capital cost. 


words, if 


roughly 


In other you take 
equipment and labor associated with in 
stalling that equipment that is approxi- 
mately 50% of the total cost of the ma- 
terials the from 


foundations on through piping, instru 


your 


section ol estimate 


mentation, electrical and so on 


SMITH: What type of processing unit 
are you talking about? Or do you find 
such ratioing applies to practically any 
type of unit? 


ALLEN: It's 


with refinery rather than with chemical 


most accurately used 
units, particularly if a chemical unit has 
highly specialized equipment or a high 


alloy to carbon steel material ratio. 


MODERATOR: Arnold, I'd like to 
have you get on to how you (Lummus) 
arrive at the proposal type of estimate, 
one on which you have to stand or fall. 


ALLEN: A contractor stakes hi 


existence on the propo al estimate. To 


whole 


begin with, the customer should be able 
to present what he wants, clearly and 
definitely 

Generally, the customer’s request ar 
It will either 
come in as a completed design or as 
either 


rives in one of two forms, 
performance specifications. In 
case you end up with a finalized design, 
represented by flow sheet, plot plan, ele- 
and 
I think they pretty 
Once 


vation drawings, specifications 
equipment schedules 
well define what the project is. 
those are developed, the 
engineering phase of this job is over and 
the job goes from an engineering sec- 
tion to an estimating section. The esti- 


mators would start from the layout, from 


preliminary 


the specifications, and from the 
ment required. They 
foundation and structural requirements 


We evolve rudimentary drawings from 


equip- 


would develop 


which we can estimate yardage of con 
crete, tonnage of steel, as starting points 
Similarly, from the flow sheet and plot 
plan the piping section would begin to 
make layout drawings From 
take off quantities and sizes of 
Valves 
flow 
be estimated 


MODERATOR: You make 


takeoffs to get such an estimate 


that we 
pipes. 
the 
sheet, fittings and flanges have to 


are normally counted . off 


actual 


What 


May, 1956 





however to 
that method 
oT 


were really seeking 1S 
learn whether it’s done by 
of actual takeoff or establishment 
rather complete bills and materials or 
tactors 


You 


use a 


whether by use of experience 


based on methods you've practiced 


were would never 
factor type of estimate for 


fall on it 


Saying you 
pre posals if 


you had to stand or 


ALLEN: I'd prefer not 


position. 


MODERATOR: Let's ask J. O 
Adams of Dow 
lows estim: 


those of the « 


ADAMS: 
the e 


organization fol 
similar to 


mtractor just described 


In Dow lexas Division 
timator 18 a 
control section of the Engineering Dept 
The estimating group 


types of estim: 


member of the cost 
responsible for 


We call the 


ate estimate 


three 
first of these ; 
This e 


plying a factor to the es 


approxin 
timate is normally made by ap- 
timated value of 
process equipment required for the pr 


Other means of estimating 


sts include 


ap 


applic ation ot 


ect 
proximate co 
unit prices to production quantities and 
scaling similar plants up or d 
using the familiar 0.6 exponential fac- 
tor Mar 


estimate tor econon u 


wn by 


this approximate 


tit 


igement use 
ition Ol a 


plant as well as for preliminary authori 
zation requests tor money lor engineer 


ing and purchase of long 
We are ex] ted to roduce thi 


hour 


ivery equip 
ment 
estimate in a maximum t tour 
uracy Oo 
thi 


she et 


and management expects an ac« 


+ LUY, Informat on available lor 


estimate is normally an index flov 


ol proces 


MODERATOR: of the com 
plaints of our (Monsanto) top manage 
that 


our ¢ 


(one 


haven't defined the ac 
their 


ment 1s we 


curacy oO! timate to sath 

Once defined, even if plus or 
they'll accept it if they 

They don’t like to think it 


and then have it 


faction 
minus 20% 
know that 
within one range 
to On the other 
that it 
really ly a 20 

think it’s + 20 if 
oblem t 


come 


out another hand they 


don't want implied is ? 


they 
its 
been one 


Oo! 


when it is 
dot t van to 
+ 50. Our p has 
ol management 


what that 


ADAMS: The 
is one we call a 
It is requested at a 
additiona 


attempting to define 


iccuracy 15 


second ty] ot estimate 
estimate 
of the 


ntormation, 


preliminary 


late tage 


| 
| 


project when 
some de 
drawing iS avall ‘ If the 


reason to su 


such as planning drawing 
tailed 


projec t engineer 


has any 
pect the cost of the job might be exceed 
ipproximate estimate during the 


requests thi 


ing the 
course 
type ote 


engineering, he 


It 


ot 


timate a combination of 
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the approximate estimate on portions of 
the job not clearly defined and material 
detailed por 
+} 


j 


take-off and pricing on all 
Its accuracy is normally in 
tf 10% 


thon i¢ 


range 
d : id ter ’ 
cription would better fit a 


project to ich the contractor do 
the engineering in addit 


ing. Ris Arnold 


ALLEN: I n 


the tv 
(ne was to receive full de 


lentions vo wu 
case 
the other nothing but skeleton informa 
(Lummus) would 
Dow wu 
attachi g two 


200 


tion from which we 


prepare the design ually sub 
mits a Gesigt 


ings 
ADAMS: 
called a 
by 
construction 


or acrawing 


evel 


Qur third 
“bidder 


management 


ype of estimate 


estimate and 
to 


contractor 


is is 


wit! 
It 


used 
the 


ompare 
bid 


complete matet ta 


d or 


L. to r., Young (Humble), Bach (Monsanto) 


pricing of completed engineering draw 
ings spe 
within +5% 

the contractors 


MODERATOR: 
would you tell u 
HOULGRAVE: 


call 


of 


hcation am i 
the low b 


and usuall 


of dder among 


H 


An eTican 


Mr 


about 


wulgray 


Oil 


First Amoco ) 
horseback” esti 
firm est 
isking 

hor 


we | 
what 

And 
when 


we 
then 


have 
tes 
mate 


ma course 
actually 
The 
be for orient 
ire 


ior a 


we re 
the 
would usually 


tak e 


money to do job eback 


ones itor 
anywhere mm 


half day 


purpo es and 


minutes to mavyhe 


million job. In no case do we 
detailed « 


ate 


mating. We 


to 


expe 


10% 


really 


our estim: be within 


firm 
We have a project engineering depart 
| estimating is done by 


ment in which al 
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heel 
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We keep records equipment 
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ferent hase 


ment 


‘ will 
q.it 
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(Carbide), and Street (Diemond 


Smith 


We 


equipment 


don't « ten 


would up all of the major it 


; exchanger 


essels, pumy nd 


compre 


ved apply reentage (ex 


ctor an 


bre ikdow 


e¢ out. We se 
Most of ther 
bid i it i contra 


job 
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when you do make 
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our 


happe ms 
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We 
uch 

such 


em 


perien 





ROUND TABLE: Supplementing the 





& construction, types of estimate 








your ratio is a “sliding ratio” and it's 
of value only in comparison to a similar 
unit 


HOULGRAVE: We (Amoco) do this, 
but with judgment. We'll take a look 
at the unit to see if it calls for alloy 
pipes, larger lines, or a disproportionate 
amount of pressure vessels and furnaces, 
and apply correction factors. We can 
do that and come out close. 


MODERATOR: Chili (Houlgrave) 
what’s your experience on small esti- 
mates’? Suppose you were trying to 
estimate something in the $20 to $50 
thousand Can you 
using methods ? 


HOULGRAVE: 
as a pipe line to put in or 
we'll take off material and add up 
It's the 


range? be as ac- 


curate those 


On a small job such 


ome similar 
job 
labor 


factors we know 


that will 


labor 


factor vary 


YOUNG: Do you have the privilege 
of supplementing your appropriation 


when the scope changes? 
HOULGRAVE: We do, by obtaining 
approval, 

MODERATOR: Is that a 


practice around the table? It 
Monsanto 
SMITH: 
MODERATOR: the 
everyone around the table says they have 
that latitude 

ALLEN: 
the contractor 


he's normally 


por ket. 
ADAMS: We 


our estimates unless 


standard 
is with 


It's true of Carbide 


Just for record 


I'd like to comment that if 


runs over his estimate 


digging into his own 


(Dow) don’t run over 


there’s a change in 
scope or a change after construction be 


gins. Our work is done mostly on lump 
sum bids. There’s little chance of going 
over in those circumstances. We nor- 
mally include a contingency for field 
changes and the project engineer is re- 
sponsible any time that money is run- 


ning short. He does something about it. 


MODERATOR: I think that may be 


true more or less of all of us again. 


YOUNG: Is it true that Dow doesn’t 
do any of its mechanical work in that 
it’s all contracted out? Do you have a 
maintenance force? 


ADAMS: Mait.tenanc« 


construction force 


HOULGRAVE: Practically all of this 
work of ours (Amoco) was done by our 
own forces, contracted out 
We estimate the cost of contracted jobs 
contractor for 


No 


force, yes 


some was 


befor e 


bids 


ADAMS: Your 
prior to bid, is that right? 


HOL JLGRAVE: Almost 


ception. 


BACH: We (Monsanto) have a main 
tenance force at Monsanto which does 
minor construction but, for example, we 
don’t have any construction pipe fitters 
or construction pipe fitter supervisors. 
We have a small force at Texas City 
which can supervise a construction job 
but would have to engage a contractor 
for a larger job. Does Humble have a 
construction force which 
may serve in effect as the prime con- 


we go out to a 


project is authorized 


without ex 


supervision 


tractor ? 

YOUNG: Humble has some 2,500 peo 
ple in its Mechanical Department of 
400 are engaged in new con- 


struction 


which 


L. to r., Allen (Lummus), Adams (Dow), and Houlgrave (Amoco) 


a bn 
Af eo 


“la 


i x sien were 
4 hal 
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MODERATOR: Does Dow have a 
construction supervision force which 
would serve as your own prime con- 
tractor ? 


ADAMS: Yes. We have a 
Construction Dept. to supervise. The 
prime contractor takes over the job and 
runs it under their direction. 


MODERATOR: To that Dow’s 


specifications and standards are met? 
ADAMS: Yes 
MODERATOR: Mr Houlgrave, 


American Oil doesn’t have construction 
forces, does it? 


HOULGRAVE: Well yes we 
(Amoco) do. We have pretty close to 
1,000 men in the mechanical department 
und they work both as maintenance and 
construction principally 
Turnaround takes quite a few 


( Dow ) 


see 


people, main 
tenance 


men 
MODERATOR: Here again is that 
business of turnaround that was estab 
lished in the petroleum industry and 
which has been picked up by the type 
operations typical of the 
Gulf Coast area 

ALLEN: Chili, is the your 
(Amoco’s) own construction or main- 
tenance personnel limited by any certain 
dollar value of project? 
HOULGRAVE: 
power. 

ALLEN: If you had a million-dollar 
project and you figured you were staffed 
to handle it, you would not go out for 
bids on it, correct? 
HOULGRAVE: That's right 
MODERATOR: Is that 
Humble, Mr. Young? 
YOUNG: Somewhat 


MODERATOR: What 
mates do you deal with? 
YOUNG: 


estimate. 


of chemical 


use ol! 


Limited by man 


true of 


the same 


kind of esti- 


Humble has two forms of 
First, orientation estimate— 
we term it a tentative estimate—and it 
has an accuracy of plus and minus 20% 
That particular estimate is 
somewhat 


based on 
intormation 
We add 


(which has beer 


meager process 
auto- 


arrived 


and mechanical design 
matically 20% 
at over a number of years through ex- 
perience) to this as a contingency item 
If the estimate comes out $10,000 we 
add $2,000, or 20%. The 
then published as being $12,000 with an 
accuracy of + 20%. We found 
that this 20% is usually needed as a 
result of the process designer adding 
some instruments or something like that 
in the final design which usually in 
creases the cost by 20% 


estimate 1s 


have 





MODERATOR: 
erybody’s language. 
YOUNG: Our (Humble’s 


timate is one which we develop in detail 


You're ev 


talking 


formal es 


We require a completed flowsheet and 


a plot plan that have been agreed upon 
by our technical 
groups. Ther 

by making an accurate material takeoff 
getting 
estimating the labor 


mec har i« al and proc ess 


we prepare the estimate 


equipment takeoff quotations, 
based to 


pertormances 


and ther 
a great extent on past on 
where such 


Other 


material-labor ratios infor 


mation available times we 


concentrate on mechanical performance 
and development of manpower schedules 
in order to arrive at the cost As to 
the past 10 the 


minuses pretty much balance 


accuracy, 
pluses and 
out to the 


overt years 
extent that we haven't missed 
the total more than 5% during any par- 
Factors have come 
Humble tor 


ticular budget 
in for 
the re 


by managen ) 


yea! 
attention at 
often called upon 
tell 


them what a 


design 1s 
units 


new 
cost he 


unique going to 
that 
information furn 


de veloped factors 


ive ba ed on 


we've constructed and 


ished by contractors 
that vary from 2.3 for a pipe still to 5.3 
for a complicated low temperature crys 
to de 
a tremendous 


tallization unit. Use of factors 
termine plant cost require 
hould not be 


amount of judgment and 


resorted t except where time is a 


limitation 


BACH: 
for the 
tored basis. ame problem 
that Mr We 
that we can get awfully good estimates 


We 


Our estimates at Monsanto 


most part are done 


We have the 
Young mentioned 


on a tac 


realize 


if we get the right factor never 


do have any drawings 


MODERATOR: That work 


im a very uncertain period when some 


was done 


of that money was put in for escalation 


some < uch d 


Ray 


bide’s practice ? 


dn’t actually develop 


(Smith) could we hear about Car 


SMITH: We (Carbide) have a rather 
group at 
quite a few 


small central engineering 
Texas City handle 
of the $100 thousand jobs 


in the million class 


which 
but not many 
The | irger projects 
our Central Engineer- 
ton, W. Va 


to 


are designed by 
ing Group in South Charl 
We use the 
Amet 

make 

sible for the 
W e make two 
mates. The prel 


' 
merely obtains ap 


project system similar 


[he project engineer 


nate and is respon 
project from start to finish 
different types of esti 
minary project estimate 
proval to proceed with 


design and closer estimate for the proj 
These are accurate normally within 


to 25% 


ect 
20 
estimates are expected to be within 10%. 


As to work 


However, budget request 


forces, we use the contrac- 


as the pot in the main 
work load. The 
] 


do not work on new 


tor’s force 


surge 
tenance maintenance 


construc 


torces 


tion, but may work on capital project 
intimately con 
nected with existing facilities. I'd like 


to ask Mr Allen he rm leter 


mines its unit labor 


ALLEN: 


the big headaches of 


f replacement nature or 


‘4 
} ; te 
iabor osts are 


Unit 
estimating 
ire estimated a number of way 
maintain 


think 
timating group 


Lummus ) 
osts 


which | 


ts in many ways Wi 


for mstance range tor utting 


mass foundations, another range tor 
foundation 


in >/cu.y¢ 


ore 


per t 
estimate vari 

pending on when you receive 

the particular superintendent in charge 
and the pr 
has in charge 


SMITH: Is your 


done on a 


ject engineet the customer 


( Lummus ) 
Or 


piping 
toot 


tonnage basis?’ per 


basis ? 


ALLEN: Different 
For it 
racks in long 
approach the matter in terms 
j The 


number of weir: 


lifferent 
pipe ! 
you might 
um D/it 


way ror 


areas tance putting 


straight runs 
ot a certain size usual 
piping, 
shapes and in assorted lanes, ha 
in either $/piece or $ To 
from $75 to 


proc Cc 
which is any i 
to be 


ton erect 


fabricated steel the cost 1 
$250 a ton. Platforming 
(light stuff) 
$200 /ton 


hand rail 
run ru 
} igh 


Sift. lewe 


m gl t 
relatively 


ture above the 


L. to r., Alexander (Monsanto), Allen 
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ALLEN: I a: 


utting up the main colum 


up to OFF oF » feet 
tor The number 


oO mu alle tha 
smaller 
rm into 


100 teet 


We 


ondition 


on columr 


tru 


iten 


full 


if aT : our 


ating concerned 


gro 
pt for the budget type estimate 


They re mil le ul ! 


HOULGRAVE:: I'd like to coneu 


t} 


I'd 


full up on work or 


‘ 


Lummus 


the } 
t uke 


ontractor 


To « 


mention that 


it heartily inge 
like to 


msidet ator 


we 
whether « 
whethe ' ‘ 
son lf can n ske 


the eetir te 


Adams (Dow), and Hovlgrave (Amoco 


into 


ite 





ROUND TABLE: 


Gathering date, reliability of estimate, operating cost estimates 





ALLEN: I think what you find is that 
the information which lends itself easiest 
that which you 
know the 


to graphing on charts i 
need least. If you 
cost of a pump you don’t have to esti- 
You can call the man who will 


want to 
mate it 
ell you one and he'll tell you 


STREET: 


of charts i 


I don’t believe that the use 
generally advocated for firm 
estimates. We (Diamond) never used 
them as such but they do come in very 
handy in arriving at a budget figure. 
It can tell whether want to 
pursue the further. That's 
the general picture, I think, of the way 
They rarely 
don't 
like 


you you 


matter ary 
charts 
bid on it. I 


most people use 


ever make a firm 


think 
th if 


Lummus ever does a thing 


L. to r., Allen (Lummus), 


ALLEN: I agree with that. Also, that 
a chart serves a much more useful pur 
pose for an operating company than for 


a contracting company. 


(Street), how 


MODERATOR: John 


do you do your estimating? 


STREET: We (Diamond) have a Cen 
tral Engineering Department at Cleve 
land and an Engineering Department at 
the Deer Park plant. In the Project 
Engineering Group at Deer Park each 
for an entire 


the 


responsible 
the 


engineer is 
lle 


design, and almost everything, but he 


project does estimating, 
does have people who can give him help 
in specialties like electrical, construc- 
instrumentation. We hope to 


of that and establish 


tion, 
get 


or 


out an esti- 
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mating branch, because we think it will 
be more efficient to have one man who 
can take the time to compile data. The 
way we presently compile our informa- 
similar to the way 
does. We have an account sys- 

make on the 
accounts systems and we try to keep the 
We can use 


tion 15 probably 
Lummu 
tem and our estimates 
construction costs on that 
that in our plant and come up with some 
very good estimates based on costs of 
existing When 
large unit, we generally go through de 
tailed before 
appropriation approved for the construc 


that We do use ratios as 


units we get into a 


engineering we get an 


tion of unit 


a means of arriving at a rough cost to 


ee if the project is feasible and to de 


cide whether to devote so much mone 





Adams (Dow), Houlgrave (Amoco) hidden, and Young (Humble 


and so on With the 
detailed estimates get within 10% 
Ours is primarily an electro-chemical 


to engineering, 


we 


plant and we actuaily can’t use any of 
the published figures and charts because 
everything different from 
the usual run-of-the-mill. Even the cool 
want to run 


we have is 


ing water doesn't seem to 
in steel pipe. So these ratios of equip 
ment to labor with things like that just 
fall down. 


MODERATOR: 


small work? 


STREET: Small work to us (Dia- 
mond) is a project of $50,000 or less. 
Now, our Deer Park plant engineering 
staff doesn't many over 
$100,000 since our main 
office in Cleveland does a great part of 


How do you define 


do too iobs 


engineering 
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those. They have developed all sorts of 
estimating data which they use and we 
use to a certain extent. But having the 
data at hand from actual 
source 


construction 
or 
ave a 
We have 


depart 


is a more accurate informa- 
tion. 
struction force after a fashion 

a construction and maintenance 


use ci 


Incidentally, we do } con 


ment and we sometimes ntract 


men for construction and sometimes we 


use part of our maintenance force. In 


estimating our cost sometimes we have 
to try to foresee who's going to do the 


work. 


SMITH: | hear all these fellows about 
the table here telling how close they 

and what 
I'd like to ask 


do you 


reliable 
John 
get a unit 
accounting 


come on estimates 
data they derive 

Street here, how 
piping cost from your plant 


gre up 4 


STREET: Well, we ( Diamond) 


accounting tem where 


set up 
4 construction 
we try to segregate all the items that go 
into the cost of a construction project 
und even try to break it down into dif 
ferent units. For 
ng an addition that has 
ent units we code those so 
broken that 
knowing the general description, differ- 
entiate piping in runs, 
that which is racked, and that 

up in the structure, and such things as 


that 


instance, if we’re mak 
everal differ 
they can be 
way can, 


down. In you 


between long 


some 


SMITH: Can you get those items from 
the costs that are returned to you, and 
are they reliable? Or do 
general, over-all piping cost? What I’m 


you get a 


getting at is whether operating organi 
zations can get accurate return cost data 
when they mix construction men in with 
maintenance men, shifting from one job 
to another, working one day on one 
job and then being pulled off and then 
back on to it again the 
world does one keep from getting bad 
figures and shooting them right back 


go Hiow in 


into estimates ? 


ADAMS: We (Dow) don’t attempt to 
information from such jobs 
other hand, none of the 
particularly 


get cost 
On the 
contractors been 


back 


costs 


have 


hand on 


inxious to any hgures 
how much it But as 
you're working cost-plus or have your 
own construction force it should be 


fairly easy to accumulate reliable in- 


long as 


tormation 


HOULGRAVE: Foundationscan hard 
ly be tied down on the basis of return 
On the hand, pipelines 


ire broken down in our accounting pro- 


costs other 


May, 1956 





cedure by material 
lish bill of 
This is checked against actual jobs and 
if they check out fairly close we've got 
a pretty good that the line was 
worked out properly. In those cases 
where they don’t check out, we go back 
and see how the labor was misapplied. 
I'd like to ask of Arnold. 
What kind of in labor have 


you found on large jobs? 10%, 20%, 


We (Amoco) pub- 


a material for each line 


idea 


a question 


variations 


30% ? Suppose you had built several cat 
other | 


what 1 


units 
of 
labor between 


crackers or irge ol 


a par- 


ticular ange variation 


total 


type 
have found 
those units? 


you 


in 


ALLEN: I would expect that in build 
ing reasonable 
period of time of each other you could 
25-30% 


identical units within a 


expect as much a difference 


in the labor costs. 


HOULGRAVE: n the lal 
is in itself wha 
total cost 


ALLEN: The 
roughly 25° 
and labor cf 


mce cé« 


cost 


OT 


t, 25 rr. % of 


your 


labor cost would be 
material 


field 


ill 


including 


overt 


and 


not 


ADAMS: 
ALLEN: 
ADAMS: I'd like to make that 


our (Dow's) engineering department is 
not It 5 
a sort of have a 


Direct 
Yes 


clear 


actually on a project basis. 


mixture, in that we 


project group, but we also have groups 
of specialists. We have a design group, 
an administrative group, and a control 
In the control 
about seven estimators who do nothing 


Those es 


bidder s’ 


group group we have 


but timates con 
sist 


and 


estimating 
estimates 
different 
rhe project 
but 
he assigns the job to the various design 


of our detailed 
cost 


projects that are 


comparisons on 


under way 


engineer is responsible for a job, 


groups within the organization 
One of our big problems | 
the 


seTVvices 


MODERATOR: Would 
Mr. Adams 


determin 


i! amount of money required for 


for plant 


you define 


“services 


ADAMS: | 
water 


| fae 


electric 
and 
amount 


tilities 
r, et gen 
to 
to 


new 


litie 


gas 
lant 
figure ( ost 
just of the 
the cost to Dow is the cost 

installation ull the 
that to 


constructed to go with it 


ALLEN: Doesn't thi 
fact that what 
not one but 
pared one estimate for a 


You're go 


eTa in the | 


a very ignificant 


Lummu the cost 


installation 
the 


; 
0 


plus 


facilitic have he 


ind 


ervices 


get down to the 
talking about is 
? You 
process 


we are 


two estimates pre 


unit 


ng to have to service it & 


that you analyze your overall utility bal 
ances 
then the 


cost of running a steam line from y 


If you have a surplus of stean 


addition to that estimate is the 


last branch takeoff. If you don’t have a 
surplus of steam you have to put it 
then that hi 

a separate part of the 


new boiler, 


mated as 
MODERATOR: 
bid 


appropriation 


The 


your 


That’s correct 


only of 


theretore 


1s 


contractor s 
total 


i part 
request 
to the 


limit is usually 


He 


services 


contract 


limit 


the or’s 


battery has 


with the part 


generally 
ALLEN: In a proposal we (Lummus) 
list 


' 


lant 


ior you 


You 


; hr 


will almost every case 


the 


can then estimate w 


in 
required by the | 
hat 


it takes 


them to you mention 


aspect of estimating 


looked { 


ontractof#r 


L. to r., Alexander 


; 


number ot 
the 


be high because 


the 
will take ontractor 
A’s bid he 


good deal more instrumentation 


tect operating peopie 1 


to run unit ( 
has a 


but the 


may 


ire sufficiently low 


’ 
add 


units’ running costs 
to far offset that 
That 


account 


tional first cost 
taken into 
] 


alyzed 


not he 


bid 


may of Lin 


when the are ar 


MODERATOR: A good point. It 
} 


ough 


Tact 


extremely difficult to handle, | 


cause there are too many other 


it. Such as your union 


( Mons il 
attention to operat 


b 


entering into 


contract However, we into) 


most never pay a! 


cost estimates 


ing 


ALLEN: I 


to 


think 
applied refinery 


practice 
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MODERATOR: 


MODERATOR: 


tion 


. 


yo 


Monsanto), ond Adams 


rineers estim 


tney 


contractor is a 


onl: 


0 
iter 


lf on cooling tower « 


HOULGRAVE: 


"W 
} 


’ 
apacity 


ittle 


ally 


do vou 


NG: Way 


that uw 


Tie 
not attention 


reterring 


No 





Dow 


When the 
(Mon anto 


utility 


intorn 


available our 


ate needs ex actly 
the delta-t on heat exc! 


flow 


rou 


use 


tabulate water and establi 


protec ! uu 
pump ! 


consumption 
spacit 


and vir water Ip| 
guilty as 
thout 


theoretical knowledge 


iieration ot experience tactor 


that wu 


Amoco ) 
further th ually 


te! the 


in 
mtractor now 


utilitve 


MODERATOR: W: 


‘ 
e} 


i¢ 


te 


now t et them 


them the quantity 
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ROUND TABLE: Cost indexes, economic justification, 


YOUNG: We give them the value of 
the utilities to Humble and then let them 
their own economic balance. Get 
ting back to basic procedures, Humble 
has two estimates. First 
the range 
includes utility 


make 


the immediate 


cost, then long cost type 
The 
other you had a unit 
going 100,000 Ibs 
pressure steam and take 4 of the out 
boiler, then “% of the invest 


that boiler is shown as long 


portions. In 
that’s 
of high 


latter 
words if 
to consume 


put of a 
ment it 
range investment cost 
MODERATOR: It seems that differ 
ent members of management may have 
different figures they look for. Some are 


more responsive to a return on new 
Others don't pay any attention 
total fixed 
discuss this 


What do they 


capital 
to that 
capital 


but do to return on 
Let 


of cost indexe 


faiter taxe 
busine 


act ompli sh? 


YOUNG: Indexes, like the factors used 
in ratio estimates, are tools of the esti 
mator’s trade. As construction cost rec 
ords are usually compiled over a period 
of years with rising costs, it is conven 
ient to have a rapid method of escalating 
yesterday's cost record to present-day 
conditions. For this purpose we (Hum- 
ble} use correction factors evolved from 
the indexes published in Engineering 
News Record, remembering that these 
indexes are based on all types of con- 
struction work and hence, like the fac- 
must be 


tors used in ratio estimating, 


used with judgement. 


Adams, do you 


MODERATOR: Mr: 


use any of the Indexes? 


L. to r., Allen (Lummus), and Adams (Dow). 


Page 178 





ADAMS: | have used most of them 
We (Dow) probably use the ENR in 
dex more than any of the others. 


MODERATOR: Do you (Dow) use 


indexes to predict future trends ? 


ADAMS: Yes 


HOULGRAVE: Several years ago we 
(Amoco) started an index of our own 
by taking typical refinery equipment and 
keeping track of the prices and installa 


tion costs of these items. 


BACH: One use that we (Monsanto) 
make of the indexes other than trending 
future costs is the resurrecting of old 


estimates and old equipment cost. 


Mr. Adams, do you 
than ENR? 


MODERATOR: 
use indexes other 
ADAMS: We actually did some check 
ng on equipment costs over a period 
of time and found that Marshall-Stevens 
vas the accurate for equipment 
Others in our company like the Bureau 
of Labor equipment index. However, 
the ENR Construction Index seems best 
for the overall picture 


most 


BACH: We plot ENR, Marshall-Ste 
vens and Nelson. Nelson runs above 
ENR and Stevens below ENR. So with 
the ENR index in the middle we use it. 
There ought to be an index designed 
specifically for chemical plants. 


STREET: We (Diamond) use projec 
tions of ENR index, and with our judg 
ment we arrive at certain contingency 
which we list as a certain restricted re 
serve. Management can either take 
what we show or they can alter it a 
cording to theit views, 


MODERATOR: Is that general prac 


tice here? 


YOUNG: No, we (Humble) use con 
tingencies but never set them out sepa 
rately in the estimate unless manage 
ment requests it. Under agreement with 
our management our estimates do not 
contain provisions for escalation that 
might take place after the date of the 


estimate 


HOULGRAVE: Basically, any project 
through has to have an eco- 
That is based on 
The decision 


that goes 
nomic justification 
some future sales estimate. 
is made on weighing the present cost of 
plant versus the anticipated earnings of 
the future. If you justify your project 
now, you can be fairly sure it’s still 
going to be good two or three years 
from now. 
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ADAMS: | wonder if you could open 
up another subject for discussion, the 
effect of mechanical specifications on the 
estimated cost of the job. For instance, 
one company will build a unit at a cer- 
tain price. Another may build the same 
unit of the same capacity to produce the 
same product, but because specifications 
differ, it bid at the 
amount of money, 


won't be same 


MODERATOR: You're talking about 
the effect of companies’ different me- 
chanical standards, aren’t you? 

Our (Dow’s) standards 
have undergone a considerable amount 
of revision for that They 
tied the contractor down too closely to 
work from him. 
Our present polic y 1s to write a speci- 


ADAMS: Yes 
very reason 
get good economical 
fication which we think will get the type 


project that we want 
much 


ot equipment or 


and still leave the contractor as 


leeway to carry on 
to his best advantage. 


his business, his 


purchasing, et 
HOULGRAVE: The major oil com 
panies developed their own specifica- 
Doesn't the contractor building a 


tions 
unit try to get the thing done at the 


minimum cost? On the other hand, the 


company 1s trying to 
operate efficiently over a period of years. 
So you have a contrast there. Also, it’s 
you've set up 


build a unit to 


hard to change once 
standards. It’s quite a job to keep your 
specifications up to where you're getting 
the most equipment for the least money 
in the long range picture 


STREET: By our doing the actual 
process design and using our standards 
we (Diamond) relieve the contractor of 
that problem. When we do get an out- 
side engineer to do the design for us, 
we don’t ever ask him to bid competi- 


tively 


YOUNG: Arnold think that 


companies waste a lot of money by sub- 


ao you 


mitting a fixed specification for you to 


bid on? 


I think that in general, oper 
specih ition tend by 
their nature, to defeat 
after a while. The book of 
gets so thick that (as Chili has pointed 
out) there’s a great inertia involved in 
getting anything changed. [I'm not say 
ing this is a problem that lies solely 
within the operating companies. We in 
(Lummus) have had 


ALLEN: 
ating company 
very themselves 


standards 


our own company 
specifications which we consider vastly 
revising 

where 


overdesigned, and have been 
them, bringing them 


they meet code 


down to 





.».» +» preparation of OPERATING 
Operating cost estimate along with capital cost estimate Cc oO S 7 


are the two basic tools necessary to economic decisions. 
This paper is an attempt to define the operating cost 


estimate—the elements of cost that go to make it up—and 
to add some commentary that may be of value. This basic s fe T t M A . E q 
tool is so fundamental to making intelligent decisions that 


a clear definition and understanding are mandatory and 


cannot be taken for granted > yy Sweet Singmaster & Breyer 


n econot ysis of a project directors is normally requ r tinal Types ef Cost 
normally made several times dur action The operating 
ing the course of the project. When which is submitted to the | s tl aie 


i ny 
the chemist f the p ss has been one which is most accurate . 


, , ib our 
estab! shed i laboratory and bench ly | 4 


' ’ T 
scale work, a preliminary economic 8 ‘ , 

, a e Esti ° =f materia 
analysis is made. Uuring the course of 

ind cost 


Phi 


the pilot plant program an econom« In the actual preparation of the esti 
analysis will be 1 least once again, mate the costs may be presented on an 
and as tl mistry of 1 f be annual basis, a daily basis, or, most 
comes translated 1 technology commonly a wnit-of-product basis 
and the gl: weaker on the stain There is a tundamental difference be 
less . ible accuracy tween the annual basis and the latter 
of the rating t imat creases two; the annual must of necessity take 
Assur tl } [ . | ) ( nto account the plant on-stream time 
all its sts y the irious ley while the daily and the unit-of-product 


} | 


management ward of bases do not consider this factor 





DIRECT OPERATING COSTS 


For the production of a conventional as part of the chemical cost but m: . st taken at anyv 
chemical product the direct manufactur- shown as a labor and a utility ; Consequently 
ing costs are those which require the In a multiple-product plant it may be t t could 
greatest time and most careful consid dificult to disassociate the labor and 
eration to estimate. Surprisingly enough pumping charges for a particular unit 


however, they may or may not be the plant from the total plant consumption 
largest item of cost of the four cate of sulfuric acid In uch cases it 
gories just mentioned. It will depend to customary to use as the cost of 


some xtent on the nature of the acid the freight and delivery 


product. In chemical plants with a low and unloading costs combined with the 
sales-capital ratio, such as is normally _ f.o.b. price of tl 


found in the heavy and basic industrial a delivered price . ry limit 


chemicals, fixed costs may actually be a_ of the particular unit pl 


e acid ) give, in efiect 


larger percentage of the total than are When the chemical ng consumed 
direct operating costs is also produced within a multiproduct 


plant, it is good accounting practice to 


Row Moterials charge that chemical into the process at 


its normal market value The sulfur 
Che raw material requirements, which acid operation is then allowed to show 
are based on material-balance cal a profit just as if ale acid to 
culations, include all chemicals directly outside companies were being consum 


] 
mated. If the acid were 


consumed in the process and other chem 
icals that may be used for such purposes 4}, process at cost, then no profit would 


as scrubbing of waste and vent gases ' 


be obtained from the acid pl: and the Direct Operating Labor 
new-product plant would 

impo . ularly in t se 
is important, particularly in the case of the doubl« 


or neutralization of waste streams. It 


Direct 
' burden of a 
leavy and dus F er als, to charge 
heavy ur industrial chemicals, to cha £ us well as the acid 
| 


the chemical into the proce not at 


the quoted price, but at the deliv 
, Catalysts 
ered price. If, for example, one were 
receiving ulfuric acid by rail, the The method 
freight charge tor that delivery must f catalyst 
also be included in the price of the imilar to 
sulfuric acid. If the particular plant in ployed for depreciation of capital 
question is an autonomous one product In an ammoni: ynthesi piant, f 
plant, then unloading charges such as ample, where a medium-pressure 


labor and pumping need not be ncluded thesis loop is used, the i? I the 
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on the basis of a 365-day year although 
the product may be made for only 350, 
330, on even 300 days/year 


Where 


portion of the operating cost, for ex 


perhap 
operating labor is a significant 


ample in such products as low-bulk, high 
ilue chemicals, this can lead to a seri 


ous errot 


Supervisory Labor 

The dollars associated with this direct 
operating labor are wages and 
should exclude at this time pay-roll over 
Also excluded from this charge 


per 


gross 


heads 


are supervisory personnel, from, 
haps, the level of foreman on through 
to that of the departmental head or the 
amount ol 


operating 


production manager The 


supervision associated with 


labor varies widely depending on the 
nature of the product aml may range 
4% of operating 
40%. The latter 


manutacture ot a 


from as low as 3 or 
high a 
the 


pharmaceutical 


labor to as 
case occurred m 
high-priced where a 
graduate engineer or chemist operated 
shift 


which 


as the foreman for each process 


tep, required perhaps two to 


three men a shift 


Maintenance 


Plant 


direct 


maintenance, another item of 


costs, can be divided 


operating 
into three major categories of material, 
Some judgment 


labor, and supervision 


must be exercised in determining 


whether a maintenance operation is 
legitimately that or a capital expendi- 
ture, For the preparation of operating 


such a situation arises 
but 


For example, in high temperature 


cost estimate 


infrequently, nevertheless it does 
arise 
furnacing one normally has the problem 
the refractories in the 


frequent some 


of replacing 
furnace at intervals, in 
cases as frequently as every 3 months 
In my experience I have found just as 
many companies allocating these cost 
to a capital account rather than to a 
maintenance account 

With new technology it is difficult to 
estimate maintenance costs, and ‘the con 
ventional way is to express them as a 
percentage of capital investment. There 
is a justification for this where tech 
nology is well understood, but in new 
technology this method can be regarded 
as little better than an intelligent guess 
in some cases, not so intelligent. For 
plants dealing with non-corrosive ma 
terials and with relatively mild operating 
conditions, maintenance costs as a per 
centage of initial capital investment of 
about 3 to 6% are fairly common; for 
plants where extremely high tempera 
tures, or high pressures or strongly cor 
rosive conditions are incurred, total 
maintenance charges, including mate 
rials, labor, and supervision, may run 
as high as 20 to 25%/year. One must 
also take into account whether the gen 
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eral materials of construction are inex 
pensive ones, such as mild carbon steel, 
they are expensive, such 
as stainless steel. Where mild steel is 
normally used throughout the plant, a 
good rule of thumb is that one dollar 
of mild steel maintenance material will 
require one dollar of maintenance labor 
Where a plant is up 
such as the 18-8 
two to three dollars of 


or whether 


and supervision 


in the high alloy range, 
stainless steels, 


maintenance materials will one 


dollar of maintenance labor and super 


require 


vision 

Still other take 
count in attempting to estimate mainte- 
are the the individual 
pieces of process equipment in relation 
to the total plant, and the ratio in size 
and in cost between process equipment 
build 
ings, utilities, distribution systems, and 
so forth. Where the cost of individual 
of equipment i with 
pect to the total plant cost, the mainte- 


factors to into ac 


nance size of 


and auxiliary facilities, such as 


piece large re- 
nance required on that piece of equip 
ment is a smaller percentage of the cost 
of that equipment than is the mainten 
ince required on an inexpensive pump 
In plants of this type, therefore, one 
must factor down the maintenance cost 
Normally, the process installation re 
maintenance 
and 


quires substantially more 


than such facilities as buildings 
underground utilities 
cost for these latter 
low as a fraction of 1% up to 2 or 
3% of their original capital cost. Where 


complications of this type are incurred 


The maintenance 


types may run as 


in the preparation of an estimate, it is 
that the 
charge be divided into categories such 
as battery-limit process plants, buildings, 


recommended maintenance 


underground distribution, and so forth 
This categorization is justified only 
where an attempt is being made to pre 
pare a fairly rigorous operating cost 
estimate. 

\ final point in assigning a mainten- 
ance charge is the issue of changing 
This issue is more general than 
maintenance costs alone. Prices tend to 
increase, consequently the 
maintenance cost of a year-old plant 
may bear a correlation with the original 
capital cost of the plant, this will not 
be true of the maintenance costs in 10 
or 15 Also, as the equipment 
grows older, the repair bills have the 
unpleasant habit of getting larger and 
larger 
maintenance costs, one should take into 


costs 


and while 


years 


Consequently, in prognosticating 


account the increasing price of labor and 
the amount of repair that 
will have to be made for the plant in 
This argument could 
be applied to other elements 


increasing 


general. 
logically 
of cost. 


same 


Operating Supplies 


It has been common practice t 
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indicate operating supplies, such as oils 
and greases, wiping cloths, soaps and 
detergents, as an item separate from 
maintenance, and this is consistently the 
practice in the preparation of standard 
unit costs when the plant is actually in 
production. The contribution of these 
supplies to the over-all manufacturing 
cost is minor and they might best be 
included in the maintenance charge 
For a plant with normal maintenance 
that is to 
a quick 


somewhere 


of-thumb 


Say, 


charges, 
around 4 to 6%, 


' 
ruie 


figure for operating supplies would be 
10 to 20% 
but inasmuch as operating supplies bear 
little relationship to the cost of the 
process equipment per se, this 10 to 
20% figure may drop down to 5 to 10% 
alloy 


high 


of the maintenance charges 


high 
with 


in the case of 


or equipment 


equipment 
maintenance 
charges 
Utilities 
The 


process include such items as electrical 


utilities consumed within a 


power, steam, water, gas, and so forth 


If the plant to be built is part of an 


existing plant, it is likely that standard 


costs for such utilities as steam 


thousand pounds or cooling 


per 
water per 


thousand gallons are available; these 


unit prices can be inserted directly into 
the If, how 
ever, the plant is to be an autonomous 


operating cost estimate 


one, then a standard cost must be cal 
culated for each of these utility items 
in order to apply them to the process 
unit. In some cases, rather than apply 


a unit price per thousand pounds of 


steam, one calculates as part of the 
plant raw materials the amount of fuel 
consumed per unit of product and the 
amount of labor 
quired and includes these in the total 
operating cost. In this no unit 


price is established, but the total oper 


and maintenance re 


way 


ating costs are nevertheless determined 
In general, it is more advisable to cal- 
culate a unit price for each utility so 
that may be evalu- 
ated—at least utilities con 
sumption is concerned 


process alternates 
insofar as 
This is not quite 
as simple as it sounds, inasmuch as the 
price for the utility 
with the total demand for the 
A good example of this is the economic 
comparison between the 


carbon dioxide from synthesis gas by 


unit may vary 


utility 
removal of 


high-pressure water absorption, and an 
ethanolamine scrubbing system. In the 
former case it is necessary to compress 
synthesis gas to approximately 300 Ib. / 
sq. in. The carbon dioxide is absorbed 
in the water and released when the water 
pressure is reduced. In the ethanolamine 
scrubbing system low-pressure synthesis 
gas is scrubbed with an aqueous amine 
solution, the carbon dioxide forms a com- 
pound with the amine, and the ethanol- 
amine is regenerated by steam stripping 
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In either case the power or the steam company policies on vacations, pension 


consumed has an appreciable effect on and the like New Techniques for 
the size of the power plant and on the INDIRECT COSTS COST ESTIMATION 


size of the steam plant. This effect is 














, > lis f ~ sts include the 
large enough to influence the cost of The list of indirect co clude 
, following : first-aid and medical services, 
ither the power or the steam, and so 


safety engineering, fire protection, gen 
one can get into a vicious circle in a & & I & 
— eral plant security, general engineering 
calculation of this type; a rigorous , 
and maintenance other than the process 
answer requires a trial-and-error solu 

ties plant itself, stores, property, salvage 
Uti ’ 

automotive transportation, railroad 


Pay-roll Overheads transportation janitorial service and 


other sanitary services, travel, moving although th 


here is some tendency to charge 
pay-roll overhead or pay roll burden and living expenses, utility requirements abt nally low hgure 
into the direct operating costs, although ‘°F nonoperating areas, laboratory a! 
alyses, Workmen's Compensation, prop- be used for indirect costs wh 
super 


mous plant it is sugge 
some companies put it into the indirect 
costs. Be that as it may. it is an item ¢tty-damage and public-liability insur > direct labor 
of cost which should not be overlooked , 
The pay-roll overhead or burden in- OVethead. These items of cost involve FIXED COSTS 


the use of material as well as labor 


ing suppl 
ance, general administrative and ofhce and operating suppl 





cludes such items of cost to the employer ry 
; P } : and where labor is involved care must ihe hxed ts includ 
as Federal old-age benefit payments , : 
once again be taken to include the pay ind amortization; patent 
roll overhead for this labor. One must licensing arrangement 
also take care that certain costs are county taxes; and the 


inte? 


state unemployment and disability pay 
ments, vacation wages, group-insurance 


programs, proht-participation programs 
: i not incurred twice; for example, if a ing capital The 


and the like, and the gener: ‘ndenc 
q . , . : general cen lency tor receiv capital hould always be 


separate expense is reported 
ing, then the cost of a chemical (a operating cost, inasmue 


of these pay-roll overheads or fringe 
benefits is to increase “Th nm cific 
, ai . = te n no specif previously discussed ) used in the proce value of worl 
igure |i valli e ) S . ad 20% : . 
: . iva — for thi - — 20% should not include that receiving cost mall 
of the sum o ‘rating labe “C 
= ya tbor, direct The actual indirect costs can vary the 


supervision, and maintenance lal 
I . I ain arn ubor and widely and depend upon many tactors 


supervision may be used, but many com } 


some of which have been previously 
panies have pay-roll overheads in excess mentioned. In the construction of an 
of the 20% figure, and every effort autonomous plant w 

should be made to ascertain the par vices just mentioned mi 

ticular union contractual agreements for it i possible that the 


> hemi ! me > oe ‘ . | 4 
a given chemical company and other may be as high as 100 of 


SAMPLE FORM 
FOR TYPICAL OPERATING COST ESTIMATE 


Units per Cost per Units per Cost Per 
Unit of Cost Unit of Unit of Cost Unit of 
Product Per Unit Product Product Per Unit Product 


1—DIRECT OPERATING COSTS 1i—FIXED COSTS 


A. Raw Materials Depreciatior 
1. Chemicals Insurance 
2. Catalysts Taxes (Other thar 
Operation & Income Taxes 
Labor Patents & 
1. Direct Royalties if 
2 Supervisory on «a lump 
Maintenance sum basis 
1. Materials Interest 
2. Labor 1. Constructior 
3. Supervision Capital 
Operating 2. Working 
Supplies Capital 
Utilities 
1. Steam Subtotal It 
2. Water 
3. Electricity MISCELLANEOUS COSTS 
Peal Ov h Reve 
B. Sales 
Distributior 


Subtotal | Administrative 


Hi—INDIRECT OPERATING COSTS 


A. First Aid 


B. Safety Engi 
neering TOTAL IV 


Cc Salvage Contingenc y 


Subtotal IV 


Subtotal I! 
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construction capital requirement for esti 
mating taxes. In one situation, 
however, the company involved pays ap 
proximately 40% of the total taxes in 


these 


a given county, and a figure of almost 
4%, of the capital investment is there 
fore being allocated for such taxes 
Various forms of insurance must be 
included for protection against fire, ex 
plosion, and tornado; for product lia 
bility; and for the almost numberless 
types of protection that are needed 
These insurance rates depend to a con 
siderable extent on (1) the nature of 
the process and (2) the nature of the 
product. For example, the manufacture 
of nonhazardous chemicals in nonhaz 
ardous processing areas will permit a 
relatively low insurance rate in compari 
son that for plants using large 
quantities of such solvents as carbon 
disulfide and diethyl ether. A figure of 
1% of the construction capital require 


with 


ment has been found adequate for low- 
risk plants, but as much as 3 and even 
5% is needed where the risk is substan 
tially higher 

Patent, royalty, and license payments 
are of two types, “paid up” or “run 
ning,” or a combination of both. In 
the case of the paid-up type, the cost 
is amortized over the period of the legal 
life of the arrangement. In the case of 
the running royalty the payment is made 
on the basis of the number of units pro 
duced. These may be on a 
sliding scale, of which account must be 
taken. Unless one is aware of specific 
requirements, no attempt should be made 
to‘add royalty dollars to the cost. 

There are several techniques for cal- 
culating depreciation and amortization, 
and the government aided in the 
general confusion by permitting some 
revision of 


payments 


has 


methods in its recent 


Among the several choices 


new 


the tax law 


available are the following techniques 
1. Straight-line depreciation 
Unit of production 
balance 


Double declining 
Sum of the year’s digits 
5. Fast 
6. Combination of items 1 and 3 


amortization 


Inasmuch as detailed discussion of de 
preciation or amortization is not within 
the scope of this paper, the only perti- 
nent point that will be made here has 
to do with the necessity of considering 
two calculations for depreciation and 
amortization. One of them is the allow- 
able accounting figure which by prece- 
dent or law the Bureau of Internal 
Revenue will permit. The other one is 
the calculation based upon the estimated 
true life of the plant. On occasion these 
two figures are in substantial agreement, 
but more often than not they are not, 
and a specific point should be made con- 
cerning the method employed 





MISCELLANEOUS COSTS 


In addition to the costs already dis 
cussed, there are four other costs which 
have not yet been mentioned but which 
have material effect. They are the re 
search the the 
tributive costs, and the executive or ad 


costs, sales costs, dis 


ministrative costs 

The research costs depend upon the 
nature of the product; for example, if 
one were considering the installation of 
a sulfuric acid plant he would argue 
that the technology is so well established 
that no research expenditure is required 
If, however, a new product were being 
considered, then the research expendi- 
ture might be a substantial item. Where 
the process has gone through a develop 
ment program and the research expendi 
ture has been considerable, some thought 


must be given to whether or not this 
previous research expenditure should be 
charged against either the capital or 
operating expenses of this plant. This 
is a subject of substantial confusion, and 
there is no intent to enter into any 
further discussion of it here 

In the same fashion that research ex 
vary considerably, so may 


In products where the 


penditures 
sales expenses 
individual sales are large with contrac- 
tual arrangements between top officials 
of the company and the customers, the 
sales expense can be minor; in certain 
of the highly competitive items, such as 
nail polish, cosmetics, or soaps, the sales 
and advertising expenditure is very sub 
stantial and can, in unusual cases, even 
exceed cost of manufacturing. In the 


sale of some chemicals the manufac- 
turer must defray part or all of the 
freight charges. In addition to these 
costs the leasing of tank cars or gon- 
dola cars must also be included as part 
of the distributive costs. Nor must one 
overlook the packaging costs, which be- 
come significant for small packages such 
as proprietary or ethical pharmaceu- 
ticals, foods, and particularly cosmetics. 

The executive-office overhead is an- 
other item of cost which is normally 
carried separately and which includes a 
prorata portion of executive salaries. 

On these four items of cost the varia- 
tion of expenditure is so great that it 
would be rash to indicate here even a 
range of figures 





TOTAL COST 


When one has added together all these 
various items of cost, he must, as befits 
every good engineer, add in the element 
of contingency, being careful not to 
compound a felony by piling a contin 
gency upon a contingency. The magni 
tude of a contingency depends upon the 
reliability of the For ex 


ample, with an established technology 


estimate. 


and known company policies for over 
heads, etc., and in an attempt to make a 
such a contingency 
should not exceed 5%. With new tech 
nology and with unknown or unestab 


rigorous estimate, 


lished company policies, such a contin 
gency could be as high as 25%. 

In addition to preparing an operating 
cost estimate based yperating at 
design capacity, it is necessary to pre 
pare similar estimates for lower operat 
It is the rare chemical plant 


100% of capacity year 


upon 


ing rates 
which runs at 
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in and year out Consequently, there 
must be an appreciation of the change 
in manufacturing costs as the operating 
rate is decreased. In almost every case 
a decrease in the operational rate will 
result in an increase in the unit-produc- 
tion cost, particularly when fixed costs 
are taken into account. The fixed costs 
remain constant or essentially constant, 
but fixed cost per reduced unit of product 
made This also 
holds true of some of the other charges 
Some of the 
raw materials 


be reduced 


is going to increase 
such as operating labor 
operating costs, such as 
and possibly utilities, will 


almost proportionately, and some of 
them, such as maintenance charges, will 
be reduced at a rate less than propor- 
tional. The preparation of an operating 
cost estimate at reduced plant capacity 
requires the exercise of judgment just 


as the initial cost estimate does 
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In this paper presentation of rigorous 
quantitative method of preparing an op 
erating cost estimate has been avoided. 
What is written here does not fit into 
a formula for an automatic-processing 
machine. No intelligently prepared oper- 
ating cost estimate can result by putting 
factors into a machine. The preparation 
of such estimates requires the exercise 
of judgment, and an adherence to a 
formula or to various percentage factors 
can only indicate to the initiated that 
the estimate has been prepared in a me- 
chanical fashion without a clear and 
complete understanding of the compo- 
nents of such estimates. The best way 
to prepare an intelligent operating cost 
estimate is to prepare lots of them, to 
find out mistakes, and to avoid repeat- 
ing them in subsequent estimates 


Presented at AJ.ChE. New York Section 
meeting. 
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An important type of estimate vital to 
both the manufacturing and marketing 
phases of the chemical industry involves 
the cost at which a given product must 
sell in order to be successful in the 
competitive market. One of the methods 
of preparing such an estimate is through 
the use of the Exclusion Chart, which is 
described with appropriate examples in 


this paper. 


* Mr. Zobel is executive vice-president 
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Commission statistics he abscissa 
represents the average sales price of a 
particular medicinal. The ordinate rep- 
resents the volume sold, This figure is 
the basis for the previous statement that 
in 1955 no medicinal which for 
more than $3.60 lb./yr. had a produc- 
tion volume of more than 500,000 Ib./yr. 

The small arrows ending in dots on 
Figure 1 represent a product which sold 
for either a higher price or in a higher 
volume than indicated on either scale. 
In other words, those points at the right 
of the chart represent medicinal prod 
ucts, generally antibiotics and vitamins, 
whose sales price was above $10.00/Ib. ; 
the point ending in a dot above the 
figure represents a medicinal product 
(aspirin) with a sales volume above 
10,000,000 Ib./yr. The single point in 
the exclusion area represents the vita- 
min, ascorbic acid. 

Again one comes back to the problem 
of the time required to gather the neces- 
sary price-volume-end-use data, if the 
check is to be a fast A handy 
source of such information is the data, 
a broad end-use category 
Annual Report of the 
Tariff Commission on 
“Production and Sales of Organic 
Chemicals,” (1) 

A similar figure for medicinals for 
1952 has shown a limit on sales of 
400,000 Ib./yr. unless the price is below 
$4.00/lb.; for 1949, 200,000 Ib./yr. 
and $4.50/\b.; for 1947, 175,000 Ib./yr. 
and $3.00/lb. These data indicate that 
any estimate of a market for more than 


sold 


one, 
compiled by 


found in the 
United States 


Page 184 


FLAVOR AND — MATERIALS 











- & 
































maa CHEMICALS 
' 


























500,000 Ib./yr. of a medicinal at a price 
above $3.50-$4.00 is suspect. The mar- 
ket researcher should recheck his esti- 
mates if the data fall within the ex- 
clusion area and the research and engi- 
neering departments should take a sharp 
look at their estimated production cost. 
The increased sales volume — from 
175,000 Ib. in 1947 to 500,000 Ib. in 
1954—is almost wholly due to the in- 
crease in sales of high unit value anti- 
biotics and vitamins. 


Flaver and Perfume 


The exclusion area for flavor and 
perfume materials is shown in Figure 2. 
The limits are an annual production of 
500,000 Ib. and a price of about $1.00/Ib. 

For preceding years these figures are: 


Annual Poundage Price $/Ib. 


200,000 
110,000 
400,000 


Year 


3.00 
2.70 
1.70 


1947 
1949 
1952 


Miscellaneous Chemicals 


Figure 3 actually shows two different 
price-volume exclusion limits. To attain 
a production volume more than 60,000- 
000 Ib./yr., the sales price of the product 
must be less than 13¢/lb. Sales volumes 
up to 60,000,000 Ib./yr. are often ob- 
tained for items priced up to 33¢/Ib 

One point shown at 160,000,000 Ib./ 
yr. at 23¢/lb. should be disregarded 
since it represents a multiproduct classi- 
fication (cyclic lubricating oil addi- 
tives). 
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PRICE (¢/Ibs) 
Fig. 3. 


Price $/lb. 


0.16 
0.14 
0.19 
0.35 


Annual Poundage 


6,800,000 
9,000,000 
5,800,000 
4,500,000 


Year 


1947 
1949 
1952 
1954 


Pesticides and Agricultural Chemicals 


pesticides and 
are given in 


limits on 
chemicals 


Exclusion 
agricultural 
Figure 4. 


Year Annual Poundage Price $/Ib. 


1947 
1949 
1952 
1954 


960,000 
400,000 


Plastics and Resins 


Insufficient data are available on the 
more costly plastic resinous materials 
(Figure 5) to enable an estimate to be 
made of a poundage limit. The two 
points well past the limit indicated are 
for plastics with special applications, 
polyvinyl butyral for safety glass inner 
layer and silicones. 

Price $/Ib. 


Year Annual Poundage 


0.52 
0.38 
0.41 
0.49 


1947 
1949 
1952 
1954 


Plasticizers 


The two points over the limit indi- 
cated (Figure 6) are sebacate esters. 
They are not only used for plasticizers 
but have other uses as well, such as for 
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the for the latest 
gas jet aircrait 
Thus the economy-price-volume rela- 
tionship for sebacates is not necessarily 
the same as that commonly associated 
with plasticizers. 


synthetx lubricants 


turbine engines for 


Year Annual Poundage 


Price $/'b 
1947 
1949 


1952 
1954 


Perhaps of even greater interest is 


the correlation of the limiting price of 


plasticizers and of plastics 


Rubber Processing Chemicals 


Figure 7, showing rubber processing 
value be 
cause of the apparent lack of correla- 
tion 


chemicals, is of questionable 


Further, the number of points is 


insufhcient for the indicated purpose 


Year Annual Poundage Price $/lb 


1947 
1949 
1952 
1954 


6,300,000 
4,500,000 
3,200,000 
5,000,000 


0.42 
0.58 
0.55 
0.52 


Cyclic Intermediates 


rhere are two points on Figure 8 for 


cyclic intermediates which fall within 
the exclu 


ion area. The one point repre 


salicylic acid, the other nonyl 


sents 
phe nol 


By far the largest portion of the pro 
duction of salicylic acid is used for the 
manufacture of aspirin, a medicinal 
rherefore, its price-volume relationship 
at ol 


inter 


onform to th 
a medicinal than to that for cyclic 
It does 

There is 


should more nearly 


mediates 
the 
or 


some error in 
listed by Tariff 
The current tank 
24¢/\b., delivered a 


several producer 


price 


52¢ /Ib., nonyl 


phenol. car price is 


only wrding to 


and consumer contacts 
At this price not yl phenol is move | out 


e the exclusion area 


Year Annual Poundage Price $/\b 


1947 
1949 
1952 
1954 


1,900,000 
2,500,000 
2,500,000 
4,000,000 


0.23 
0.25 
0.26 
0.21 


Surface Active Agents 


Most of the 
the price 
20-28¢ /lb. to 


either 


products which have 
limit up trom the 
the present 40¢ lb 


ethylene 


pushed 
earlier 
oxide or 


derived from 


from various amines. Here is an ex- 


ample of the changing price (cost) pat 
tern that can and does occur for a spe 
cific end-use category. (Figure 9 


Year Annval Poundage Price $/lb 


2,700,000 
1,000,000 
1,600,000 
1,300,000 


0.20 
0.28 
0.41 
0.40 
report 


Tariff production and sal 
| 


data on three other end-use categorie 


aie 
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elastomers 


lake ind t 


There is an i 


lves ners and 


ufficient number of 
different elastomers produced and thus 
inadequate data are reported to provide 
a figure with any 
The 
yes and lake 
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Fig. 5 
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PRICE (¢/ibs) 
Fig. 6. 


tered in most other end-use categories. 

There is a great deal of judgment in- 
volved in picking the proper line. If an 
attempt is made to exclude all points 
from the exclusion area, an incorrect 
result will be obtained. Further, it must 
be remembered that properties not 
otherwise available can often command 
a high price as well as a suitable pro- 
duction volume. The polyvinyl butyral 
inner layer for automobile safety glass 
is a good example. Its price is some 


Fig. 8. 
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CYCLIC INTERMEDIATES 
1954 








} 
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“0¢/lb. higher than the exclusion price 
shown in the chart for plastics and 
resins, 

A curve could be fitted to the points 


Fig. 10. 
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PRICE (¢/Ibs) 
Fig. 7. 


plotted, perhaps more clearly than the 
exclusion lines that are utilized. How- 
ever, a curve cannot be described simply 
in the manner of the exclusion lines. 
Thus comparisons are more difficult to 
make. 
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The importance 
of complete 


and accurate 
CAPITAL COST ESTIMATES 


Jack 7 ve lrooy 


conomic justification tor a new prox 
ess industries project is usually 
based on an anticipated 


profit with the estimated capital-invest- 
Regardless of the 


equation ol 


ment 
formula used to relate profit and capital 


requirements 


investment and of the criteria used for 
judging the adequacy of profits, a sound 
economic justification cannot be pre 
pared unless the total capital-investment 


cost estimates are bot! omplete and 
accurate 

wuntered eco 
licate 
year or 


o! 25 to 35% 


Almost everyone has en 
which in pay- 


show 


nomic evaluation 


out times of two to three 


a net return alter taxe 
of the capital inve 
this type of economic evaluation, Table 


1954 


more 


tment. In contrast to 


corp wate profits ol 


1 shows the 
successful chemical 


total assets 


some of the 
companies. The returns o1 
of the selected « 
low of 4.7 to 
are the total assets of each company and 
total net alter 


mpanmies vary irom a 


a high of 18.09 Shown 


its corresponding income 
both i lollars 
total 


pl ant 


imcome taxe terms ol ¢ 
and expressed as a percentage of 
asset Total a 
prope rties le 

working capital The gr up of com 


total 


sets are defined a 


depres ition und plu 
panies selected 
of $636,000,000 and ar 
$60,000,000, or, expressed as a 
on the total 


has average isset 


average net in 
come ol 


percentage, returns 9.5¢ 
nvested capital. If depreciation is added 
back to the asset the total 
investment of the selected companies is 


$896,000,000 


average 


und the average net profit 


expressed as a percentage equals 644% 
If it is taken into account that 
the net income 1954 dol 
lars and a large part of the assets is in 
dollars 


more, 


further 


is made up of 


which are worth a great deal 


there would be an even lower 


average net return 
While higher than 


capital investment are possible and fre 


iverage returns on 


quently realized, exceptionally high re 


turns are most frequently accompanied 


* Mr. Tielrooy is Manager of Development 
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Brea Chemicals, inc., Los Angeles, Calif.* 


by inherent competitive advantages or 
risks 


pro _- 


greater If an economic evaluation 


or a 


competitive 


industric 
held 


a critical 


project in i 
indicates an unusually 
reexamination ot 


called for Ihe 


high return 
capital cost estimates is 
lactor has the 
estimated profitability is the estimate ot 


which greatest effect or 
total capital-investment requirements 


Economic evaluations are based all 


on the estimated battery-limit 
built to mini 
mum operable standards of constructior 
To this, many other item 


added 


reach the 


too otten 


cost of the units 


process 


ind safety 


of cost must be before a new 


proce project can stage ol 


ucce ful and pt fitable operator 


Elements of Capital investment Estimate 


The checkl 


the primary elements of capital invest 


t on the next page show 


ment in process industries projects: cost 
facilities 
and preprofit expense I 


of plant working capital re 


quired ach of 


these will be 
detail 


explained in considerably 


ereatet 


i 


PLANT FACILITIES 


elements of facilities 


dered 


First the 


cost will be con 


plant 


Whenever a 


ae Co 


Table 1.—1954 Profits of Selected 
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When you are confronted with the problem of recommend- 
ing or opposing a proposed process industries project, as 
many chemical engineers are, have you ever wondered 
about the apparent discrepancies between all-too-typical 
economic evaluations and actual profit histories? The pur 
pose of this paper is to analyze these discrepancies 


many cost bn 


mum operap 


130 and 
battery mits 
minimum tan 


‘ ‘ ’ 
juite 


ent Oo following are 
build 


plant,” of 


ften heard have to 


i new ofhee building for th 
Our boil plant quite ace 


vdditic 


quate to 
team load Sut 
estment in such 
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out 1 Tea ' ible 


iwctually no such 


Chemical Companies 


TOTAL ASSETS TOTAL NET INCOME 


Millions of Per Cent of 


Dollers 


Millions of 


Dollars Assets 


1337.1 
12514 
7048 
688 8 
499.9 
376.5 
135.2 
96.5 


636.3 





CHECKLIST 


items Essential to a Capital Estimate for a 
Process Industries Project 





@ PLANT FACILITIES 


COST OF PREPARED SITE 

Land 

Access to Site 
Raw material, product, utility pipe lines 
Sewer lines 
Access road and railroad spur 
Right-of -way 

Site Preparation 
Site grading and drainage 
Koads and parking sreas 
Chemical, storm, and sanitary sewers 
Fire protection system 
Railroad tracks 
Street lighting 
Surface treatment (oiling, graveling) 
Fencing 


COST OF BUILDINGS 
Office building 
Maintenance shops 
Operating materials warehouse 
Guard house 
Dispensary 
Safety department building 
Cafeteria or lunch building 
Garage or carport 
Plant control laboratory 
Technical service laboratory 
Utilities control house 
Shipping office 
Change house 
Maintenance materials warehouse 


COST OF UTILITIES PLANTS 


Electric power substations 

Water wells and clarification facilities 
Water storage 

Water treating facilities 

Plant air compressors 

Instrument air compressors and driers 
Fuel blending and storage facilities 
Steam boilers 

Cooling water tower & pumping system 
Utility chemicals receiving and storage 


COST OF STORAGE FACILITIES 


Raw materials storage 
In-process materials storage 
Product storage 

Process chemicals storage 


COST OF AUXILIARY FACILITIES 


Blowdown systems and flare stack 
Incinerator 

Chemical sewage treating facilities 
Effiuent water treating facilities 
Compressor oll recovery facilities 
Communications systerns 
Emergency power generation 
Railroad scale 

Truck scale 

Landscaping 

Loading racks 


COST OF PIPING OUTSIDE OF PROCESS 
UNITS 


Raw materials to process units 
Products from process units 
Materials between process units 
Raw weter 

Potable water 

Treated water 

Condensate distribution 
Condensate collection 

Plant air 

Instrument air 

High pressure steam 
Medium pressure steam 
Low pressure steam 

Process chemicals 

Effivent stream collection 
Cooling water supply 
Cooling water return 

Fuel gas distribution 

Fuel oil distribution 

Fuel oil return collection 
By-product fuel collection 


COST OF PROCESS UNITS 


Base cost—minimum operable unit 
Additives for owner preferences 

Spare or stand-by equipment 

Overdesign factors 

Additions for improved safety 
Fire protection equipment 
Added ladders and stairways 
Added platforms, access ways 
Added lighting intensities 

Additions for reduction of 
ance 

Extra space between equipment 
Added maintenance access roads 
Added use of corrosion resistant 

material 

Cranes, monorails, and hoists 
Area paving 

Additions for improved efficiency 

Additions for reduction of pollution 
problems 

Higher standards of construction 


mainten 


OTHER CAPITALIZED COSTS 


Capitalized cost of spare parts 
Escalation allowance—materials 
Escalation allowance—labor 
Permit acquisition costs 
Reengineering at owner's request 
Plant data books 

Plant operating manuals 
Insurance coverage during construction 
Trucks and automobiles 

Plant revisions during start-up 
Interest on construction monies 
Building furnishings 





WORKING CAPITAL 


Raw materials inventory 
in-process materials inventory 
Product inventory 

Operating materials inventory 
Process materials inventory 


PRE-PROFIT EXPENSES 


Maintenance materials inventory 

Accounts receivables carried 

Minimum § cash (30 
penses) 


reserve days’ ex- 





Pre-operation expenses 


Plant start-up expenses 


Loss during initial period of operation 
before production and sales reach 
breakeven point 
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of the items which make up the cost of 
a plant are detailed below. 


Cost of Prepared Site 


The cost of a prepared site includes 
first the land. the 
cost of gaining access to the site: pipe 
lines, roads, railroad tracks, and right- 
of-ways. Third is basic site preparation, 
including grading and drainage, roads 
and parking areas, sewers, fire protec 
tion, railroad tracks, street lighting, sur 
face treating, and fencing. All of these 
items of cost are incurred before proc 
ess plant construction can even begin. 
The cost of a prepared site may vary 
from 2 to 10% of the cost of the process 
units. In the absence of 
data, a figure of 4% is usually typical 


cost of Second is 


specific site 


Cost of Buildings 


Of the buildings which must often be 
constructed in conjunction with a proc 
ess industries project, an office building 
is almost always required. Maintenance 
shops and warehouses for operating and 
maintenance materials are also necessary 
Some of the other buildings are a guard 
house, a dispensary, a safety department 
building including space for fire fighting 
equipment, a cafeteria or lunch building 
for employees, a garage or carport for 
plant automobiles and trucks, a plant 
control laboratory, a technical service 
laboratory to work on customer prob- 
lems, a utilities control house, shipping 
office, and an employee change house 
To arrive at an accurate cost, it is best 
that actual requirements be specifically 
defined. The cost of buildings typically 
varies from 2 to 5% of the installed 
cost of the bare process units. For pre 
liminary estimating purposes, in the ab 
sence of specific definition of needs, a 
figure of 3% will usually come close. 


Cost of Utilities Plants 


The commonly installed utilities plants 
required for a typical process industries 
project include electrical power substa 
tions and, in 
even electric power generation tac ilitie 
Water and clarification facilities 
are often required. Water storage is 
almost a necessity in any plant. Water 
treating facilities to provide water of 


some special instances 


wells 


proper quality to the boilers, to the cool- 
ing towers, and sometimes to the process 
are required. Plant air compressors for 
utility use and instrument air compres 
sors for instrument operation are almost 
always a necessity. In some plants, fuel 
blending and storage facilities are re 
quired either for gaseous fuels or fi 
liquid fuels, or both 


generally 


Steam boile 
necessary in a process plant. 
A cooling water tower required in 
most plants unless an adequ 


of river water is available at hand 


ute supply 
and 
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a pumping system is almost always nec- 
essary. Finally, there are utility chemi- 
cals receiving and storage facilities for 
such chemicals as sulfuric acid, caustic, 
salt, and other utility The 
cost of utilities plants will vary with 


chemicals. 


specific process requirements from 3 to 
A figure of 


6% of process unit cost 
4% is typical. 


Cost of Storage Facilities 


Besides the utilities plants, there must 
be provided facilities for the storage of 
raw materials, in-process materials, final 
products, and process chemicals. To be 
the cost of facilities 
should be directly estimated for the spe 
cific project at hand since the variation 
can be anywhere from 0 to 
20% of the process unit cost. A figure 


of 10% 


accurate, storage 


wide 


is, however, quite typical 


Cost of Auxiliary Facilities 


Some of the auxiliary facilities which 
are often necessary in a typical process 
as blowdown 
tor 


plant include such thing 
systems and flare stacks ; 
the disposal of solid combustibles ; 
ing facilities for sewage and 
effluent 
compressor oil; communications 
intercom, 
emergency power 
railroad and truck 


incinerator 
treat 
chemical 
water: recovery facilities for 
systems 
code call, 


such as telephone, 


and fire alarm system 
generation taciliti 


hing of raw material re- 
loading 


and railroad cars; and 


| 
sCait ior wel 


ceipts and product shipments; 
racks for truck 
finally, landscaping for outside appear 
ance. All of these items are often for- 
gotten in the preparation of preliminary 
Phe cost of auxiliary facili- 
run from % to 3% 


facilities. About 


estimate 


ties will normally 


t of process 
a typical average cost 


Cost of Piping Outside of Process Units 


taken into account is the 
all of the 


ary and nonprocess facili 


Next to be 
cost ol piping which connect 
various 


ties with the proce 


aux! 
units themselves 


Included must be all of the process pip- 
ing to carry 
and rocess 1 rials. In addition 
to these many as 18 
utility lines connecting to ea process 
sectior plas 


Ww ill 


raw materials, products, 
there may be as 


t. The ec such 


outside ing normally from 


and 


to 5& the process unit 


average 3¢ 


Cost of Process Units 


Finally comes 


units 


; 
ninimum operable uni 
ompared to the facte 


ar iutomob le be 
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ever, before delivery is taken there are 


many almost-standard items which may 
add to the cost appreciably 
additives for preference which 
must be considered in the 
cost of the process unit are spare or 
for flexibility 


Among the 
ownel 
arriving at 


stand-by equipment added 


and reliability and also overdesign fac 


tors which are often added for ease of 
ultimate 
Most 


large companies will make additions for 


operation or to provide for 


expansion in productive capacity 


improved safety including such items as 
added fire protection equipment, added 
ladders and stairways, added platforms 
and access ways, and improved lighting 
intensities. Many of the 
panies have found it expedient to spend 
additional capital to keep maintenance 


com 


larger 


minimum There are 


add to the 
space between equipment 


costs to a such 
cost as 
udded 


added use of 


items which 


tenance access roads : cor 


rosion resistant materials ; cranes, mono 
rails, and hoists 
paving There 


improved pri 


and adjacent area 


are also additions for 


cess emMciency th may 
as added heat trans 
heat 


trays in a distillation column to reduce 


include such item 


ter surface tor recovery, added 


product loss, or power recovery equi 


ment. In many areas it becomes nece 


sary to install additional equipment for 
either air or water 


And 


yvher 


the reduction of 
pollution problems finally 
companies keve | general stan 
dards of construction than the minin 

would be 


which required for an ope 


able unit. To arrive at a sound estimat: 
of the cost of units, all of the 


items mentioned must be taken into a 


proc ess 


count, based on knowledge of the com 
and preferences, This 
20% to 


unit. A 


pany’s standard 
add anywhere from 0 


base cost of the 


may 
the 
minimum typical a 
10% 
units 


preterences 15s 


the proce 


Other Capitalized Costs 


Finally 
me which 


contract pt > lor a proce plant 


herefore pec fic 


thon Otten, 


changes made di 
reque t 
Before 
tion, 

urance coverTag 
wners is | gher um 


urance coverage adequate 
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The 
necessary 
the build 
Further, during the 


contractors 
the 


truction 
, 
aisvo have 


and automobiles, and 


ngs to house them 
tart-up of any proce plant, there are 
necessary 


addition to all 


almost alway pl int revisions 


which cost money in 
imterest oO construction 


monies must | onsidered a i real 


hould 


considered a an «6iten ot cay ital or 


these item 
cost 
Construct interest either be 
ut ' hould be 


first 


profital ility and pay 


calculated from when 


t x px ™ ed 
In addition to the foregoing principal 


items of plant capital investment, there 


are still two other major items of capi 


tal investment which are very necessary 


One is the working capital and the other 
is what might be termed pre 
The latter 
portior of imitial 


but i 


proht ex 


pense item is actually a 


working capital re 
quirement eldom considered 


WORKING CAPITAL 


Agait the 


the 


checklist 


make up the 


herewitl 


item vi n 


materials, products, operating 


iterial and main 


Most of these can 


directly tor a 


process n 
iteriai 
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Table 2.—flements of Product Cost 


MANUFACTURING 


Raw Materials 

Process Materials 

Purchased Utilities f 

Operating Labor, Materials, & Supervision 
Maintenance Labor, Materials, & Supervision 
Plant Administration & Overhead 
insurance, Tax, Interest, & Depreciation 


Total Manufacturing 


OTHER COST ELEMENTS 
Selling Expense 
General Management Expense 
Research & Development Expense 


income Taxes 
Net Profit 


TOTAL PRODUCT COST 


(Excluding Raw Materials, Process Materials, and 


Utilities) 


(*) Net Related to Plant Cost. 


sists of the actual expenses during the 
This often includes ex 
expenses which cannot be 
Finally, the third item is the 
loss which may be experienced during 


tart-up period 
traordinary 
predicted 


the initial period of operation before 
production and sales reach the break 
rhe incurred, if 
entirely 


loss 


upon 


even point net 


any, depends the com 
plexity of the plant as well as the com 
plexity of the job of selling the product 
Often, in the process industries, a plant 
does not begin to operate at full capacity 
immediately, either owing to difficulties 
in the process plant itself or, more often, 
owing to the period of time necessary to 
Dur- 


ing this period, before both sales and 


penetrate the market successfully, 
production reach what might be termed 


AOS TE EOS A atthe lle 


Ue BY 


Per Cent Per Year of Plant Cost 


low High Typical 


9 ALEGRE Weeks, 


the breakeven point, a loss is frequently 
neurred, 

The factors necessary to a complete 
capital cost estimate having been con 
idered, the next step is to see how capital 
cost estimates can aftect, first, estimates 
of manufacturing cost and, second, esti 


mates of over-all profitability 


Estimates of Product Cost 


Table 2 shows the principal elements 
of product cost. For any specific project, 
the first three items listed (raw mate 
rials, process materials, and purchased 
utilities) are obviously not related to the 
plant cost. Almost all of the other costs 
incurred in the manufacture of a prod 
uct can be, as an approximation, related 


Table 3.—tffect of Capital Estimate on Profitability 


CAPITAL INVESTMENT 
Plant Facilities 
Working Capital 
Pre-Profit Expense 


Total 
ANNUAL SALES 


ANNUAL EXPENSES 
Raw Materials 
Process Materials 
Purchased Utilities 
Other Manufacturing Costs 
Selling Expense 
Generul Manag t Exp 
Research & Development Expense 
Income Taxes 54% 





Total 
ANNUAL NET INCOME 
PERCENTAGE OF RETURN ON INVESTMENT 


Case 1 


$10,000,000 


ge ee 
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to plant investment. Even such items as 
operating labor, materials, and supervi- 
sion; maintenance labor, materials, and 
supervision; and plant administration 
and overhead will, for a specific type of 
plant, bear a close relation to plant in 
vestment. 

For typical process industry projects, 
the annual manufacturing a 
product will run from 22 to 30% of the 
total cost of the plant, plus the cost of 
purchased raw materials, process mate 
rials, and utilities. Adding the other 
cost elements, selling 
expense, general management expense, 
research and development expense, in 
return 


cost oft 


which consist of 


come taxes, and expected on 
investment, gives a total annual product 
cost which will be approximately 45 to 
60% per year of the plant cost, plus the 
cost of raw materials, process materials 
and purchased utilities. As an 


mation, 50% per year of the capital in 


approx! 


vestment in plant facilities will give a 


reasonable figure. Figures such as are 
shown on Table 2 must of 


used with care and discretion since they 


course be 


are not universally applicable to specific 


cases. 


Profitability Estimate 


Table 3 provides a comparison which 
shows the effect of capital estimate on 
profitability. The figures in Table 3 are 
completely synthetic, although any simi- 
larity to actual cases is definitely inten- 
Case 1 shows a plant facilities 

of $10,000,000 based on the 
cost of bare process units constructed 
to minimum Often such a 
cost is used for the calculation of prof- 


tional 
estimate 


standards 


itability. This shows a handsome 
return on the investment of 23.5% per 
year after taxes. In Case 2, the $10,- 
000,000 plant facilities cost for the same 
plant, but with all cost items included, 
becomes $14,500,000. Adding to this a 
working capital of $3,000,000 and a pre 
profit expense of $1,000,000 gives a 
total capital investment of $18,500,000 
instead of $10,000,000. Return the 
while still substantial, is 
10% of the total investment as compared 
with 23.5%. 

In summary, then, typical chemical 
process industries projects do not return 


very 


on 


investment, 


profits on capital investment of 25 to 
30% as are so often shown by economic 
evaluations. In the 
accuracy of economic evaluations and 
bring them the realities of 
companies’ balance sheets, it is 
lutely necessary that the chemical engi 
neer take account item of 
capital costs must actually be 
incurred before a can 
become a profitable reality 


order to improve 
closer to 
abso 
into every 
which 


process project 
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ALTERNATIVES 


Z 


S. Hicks and L. R. Steffens 


n the course of striving to 
whatever objective he has set 


himsel f 


for 


in business or in his personal 
affair 
that 


tries to pi 


a man compares the alternatives 


available in each situation and 
k the one that will take 


farthest toward his objective 


are 
him 
Dhis selec 
tion course of a the basis 
of alternatives 
The 


to present th 


ota tion on 
const! 
ot this 


details of 


ot a comparison 


a decision ybiective 


operation n 


tutes 
paper 
this 
in 


are 
lorm 
ap 
function of 


mathematical 


order to tacilitate a quantitative 


proac! to define the 


cost estimates witl 
(3) to offer 
guide to the 
should be m 

The 
trated 


gram 


I this operation ind 
a procedure to serve as a 
kind of estimates that 
ide 
! illus 
a simple flow dia 
First of all 
usually 


cecision process ‘ 


an 
by n 


( Figure data 


1) 
have to be collected trom sev 


eral sources Next, relationships be 


to be worked 
results of the possible courses 


tween the d have 


the 


ata out 


and 


of action estimated. The results of each 


course of action have to be reduced to 


ordinarily dollars 


some commotl basis 
includes 


The 


This step of 
of all the costs 
data then pi 
which one 
that i 


include 


course estimation 


involved organized 


unt to the next step, in 


f the ternatives is chosen 


Action is 


made 
since a 


decisior action 


has been nplement Having 


selected ' ite ive. one then moves 


actuality and must 


for 


from pr 


me better 


accey] rt 
worse 
Alternatives 


of 


situation 1 as 


4 generalized classificatior 
alternatives in ar 


lows 


1. Continuation of the present operations 


J. S. Hicks is at the Paulsboro, New Jersey, 
laboratories, and 1. R. Steffens is in the New 
York offices 
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ALTERNATIVE 


; COST ESTIMATING 
AND 


DECISION MAKING 


Secony Mobil Oil Company, inc 


2. Search for new methods of operation (re Error Distribution 


search 
3. improvement of the evaluation of a pro 
better 


posed new operation pilot plant data 


market data, cost estimates, etc e future 
’ ’ 


4. Adoption of the proposed new operation hould 


Continuation o 
the fh 


present operatiot 


is usually alternative id 
and 


con 
ered in 


the 


any ci elterence 
evaluation 


The 


plane for 


new ition 


ope 
I 


i ‘ 
denote 
alternative 


for cr 
that ci - “( 


of these 


e those mtinuing the 


operation ) overed only 


hen finally a w operation is adopted 


that turns out t *a money-maker It Expected I x pected 


iS an important management problem t 


decide how much efiort hould 


into research and into the evaluat 


proposal his paper will offer a guide 


for deciding how much effort to pu 


into evaluation but will not attempt to 


answer the probier iealing vill 


care h 


Decision Criterion 


One objective 
tor ol proht 
s mipli fie ation that thi 
pective the evaluat 
in! 


new operation ¢ 


oft the following 


Incremental 
Profit 


I he yst item must 


f future cost—labor 
costs tof development and 
charges The last 1 defined 
cluding return on investment at 
Then 


idere stisfact 


number, the new pro 


add to the company 
and idopted is a 


maximizing company 


a negative number 


invest im something 
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Table 1.—Procedure for Obtaining Standard Deviation of Cost Estimating Procedure 


Estimate Actual cost 
(a) (b) 


2,905,000 
3,050,000 
2,720,000 
2,780 000 
3,550,000 


2,755 00 
3,100,000 
2,500,000 
2,850,000 
3,500,000 


Average difference (bias)* 


Estimate of standard deviation ¢ 


Difference Square of 
adjusted adjusted 
Difference for bias difference 


(b-e) [b o+¢)) 10 


90,000 81 
110,000 121 
160,000 256 
130,000 

10,000 


150,000 
50 000 
220,000 
70,000 
50,000 


300,000 0 
69,000‘ « 


10° 125,000 


* After bias has been determined, the estimating procedure should be corrected to minimize 


error in future estimates. 


t it is necessary to consider whether the standard deviation should be calculated in dollars or in 
percentages and whether it applies to the cost estimating procedure alone or to the cost estimating 


procedure plus the definition of the job. 


» 


until after the bet is made, there is no 
way to ensure a profit on any individual 
play. However, he can follow a proce 
dure which will maximize his winnings 
over a series of plays, and he will there 
fore apply this procedure to each play 
Similarly, he can ex- 
percentage of 
if he knows 


as it comes up 


pect to make a higher 
correct business decisions 
the distribution of the 


his estimating procedure and takes it 


error term of 
into account, 

Ihe important characteristics of the 
error distribution are (1) the average 
value (bias) and (2) some measure of 
the dispersion or scattering. The aver 
age of the error distribution can be ob 
only by comparing 
values with true values, Likewise, the 
measure of the scattering of results must 
be obtained by “looking at the record” 


tained estimated 


by comparing either (1) a series of pairs 
of estimates and true values or (2) a 
number of independent estimates of one 
particular value. 
illustrated in Table 1 

The average value of the error distri- 
bution of an estimating procedure is 


simply the average value of the differ- 


These procedures are 


ence between the true value and the esti 
mate, Perhaps the most useful basis for 
describing dispersion is the normal dis- 
tribution, which is applicable to a great 
many kinds of experimental data. It 
probably will not be possible to prove 
that the normal 
plicable to a particular estimating pro 


distribution is ap 


cedure ; however, unless there is evidence 
to the contrary, the normal distribution 
can be used as a working approxima- 
tion. The important feature of the nor- 
mal distribution is that most of the 
values are clustered around the average 
but a few are distributed well above 
and a few well below the average. The 
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oe 


range over which the values are distrib 


uted can be measured in terms of the 


standard deviation, designed 


The Cost of Cost Estimates 


Obviously one will have a better 


chance of making correct decisions if 
his cost estimates or, more broadly, his 
evaluations have a smali standard devia 
tion. However, in general it costs more 
to obtain an estimate with a small stand 
ard deviation. As illustrated in Figure 
2, the time involved in a 


may be an important factor. Missed op- 


cost estimate 


portunities attributable to delays should 
properly be part of the 
cost of extending the evaluation. It is 
always necessary, therefore, to balance 


considered as 


the cost of reducing the standard devia 
tion of the evaluation of a particular 
proposal against expected increase in 
proht 

Of course, no change made in one’s 
will change the result ob 
Rather 
profit 


evaluation 
tained by accepting a proposal. 
the opportunity for 
comes from being able to sort out a 


increasing 


series of proposals accurately; so one 
may accept most of the proposals that 
will result in a profit and can reject 
most of those that will result in a loss 
Che common-sense approach in this situ 
ation is to make a “screening” evalua 
tion on each proposal first, then to make 
a more thorough evaluation on those 
The parallel 
common-sense approach in the field of 
quality control has been formalized in 
recent this formal approach, 
double or sequential sampling, is now 
widely used as a means of minimizing 
Similarly, the use of 


proposals which merit it. 


years ; 


inspection costs. 
a logical basis for screening and re 
evaluating proposals should lead in the 
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long run to minimum costs and maxi- 
mum profits. 


Utilization of Background information 


One more point should be considered 
It seems axiomatic that at stage 
of the study of a proposal one should 
use all the information available to him 
taken 
will usually 


each 


in deciding on the next step to be 
At the start of 
have background 
kind from which he can dev 
of the outcome of the 
ably this background information should 
be used to make a quantitative estimate 


a study he 


initormation of some 


idea 


c le p al 


proposal Preter 


of the outcome, that is, an estimate of 
the probability of each possible outcome 
This estimate should used, in 
the manner outlined decide 
what to do next. If 
obtain data, the background in 
formation and the new data should be 
used together to make a new estimate 
of the f 
data being weighted in accordance with 
the error 
terms, two independent 
and Es, should be combined as 
BE, x ov," + E. 


a," T Wo” 


then be 
below, to 
the decision is to 


more 


outcome, each piece or set of 


involved. In mathematical 
estimates, E, 


follows 


; a,” 


the standard deviation is 


01°02" 
| o} 


If F2/a, 18 small, 
to E,; that is, Ey, 
As more data are accumulated 


bec« mes les 


the result reduces 
neglected 
the back- 
and 


be 


can be 


ground information 
less important, and eventually 
completely outweighed. 

The authors do 
that there is any neat system for defin 
ing what items of background informa 


will 


not wish to imply 


tion are pertinent and for fitting the 
pertinent items together as a basis for 
this 


large 


prediction. Obviously at stage any 


prediction is subject to error 
However, there is no avoid 
such predictions ; try to 
make as good an interpretation of the 


any 


way to 


one can only 


available data as he can, not with 


expectation of 
but rather with the goal of 


eliminating all wrong 


decisions, 


— 
DEVIATION, 
Tg 


DETAILED 
ESTIMATE, 








COST OF ESTIMATE, $—e= 


Fig. 2. Standard deviation vs. cost of estimate 
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achieving a high percentage of correct 
decisions. 


Mathematical Analysis 


The mathematical procedure outlined 
below applies to the following situation 


1. All end wun 
biased 


2. The error distributions are normal and the 


estimates are independent 


standard deviations are known 
3. The objective is to maximize long-run prof- 
the do-or-don't 


its in course of oa series of 


decisions 


The procedure will be given as it would 


be used in situation with 
the 


used im ot 


one specihc 


that it 
as they 


understanding will also be 


ler situatior arise 

For example, we have evaluated a pro- 
posal and estimate that the incremental 
profit after all charges is $60,000 From 
our previous experience with estimates of 
this kind we have established that the error 
term on the average is equal to zero and 
that the standard deviation, with the scale 
of the proposed operation tak« 
count, is $100,000. We are considering 
whether to reevaluate the proposal using 
a second estimating procedure which has a 
0.000. The cost of 
is $5,000. The 
$1,000, but 


so has no 


mito ac 


standard deviation of $ 
making the second estimate 
cost of the hrst 
this has already 
bearing on the future 

We start by ple tting our 
E,, on a pront s ale ranging from 
$500,000 to plus $500,000 (Figure 3) 
then draw a distribution curve centered at 
E,, with a standar leviation of $100,000 
This curve licates the trequency of 
actual ilts if we should 
adopt a large number of proposals, all of 
which were indicated by the first estimate 
to have an ¢ xpected profit ot $60,000 The 
area under any section of this curve repre 
sents the probability that P, the true value 
of the profit fall within the range 
corresponding to that section of the curve 
The shaded area indi that there is 
about one chance in four that accepting 
the new proposal will result im a 

If we were to make the second estimate, 
we should have another chance to deter 
mine whether the particular proposal we 
are studying actually would result in a loss 
or in a gain and we should have another 
chance to decide whether to adopt the 
proposal. If the estimating pro 
cedure were con pletely free from error, we 
could make a perfect sorting of our series 
of proposals. Even with our imperfect 
procedure we should reject most of the 
proposals that would result in a loss and 
in particular should very probably reject 
any proposals which would result in large 
should also reject 
would result in a 
unlikely that we 
would result in a 


estimate was 
and 


action 


been spent 


first estimate, 


minus 


We 


occurretiwe ol 


will 
cates 


loss 


second 


losses Of 
proposals 
profit, but it ts 
reject any that 


course, Wwe 
some whicl 
small 
should 
large profit 

The probability that the second estimate 
will indicate the correct decision is shown 
in Figure 4 for two of the possible values 
of P. If the true value, P, is equal to 
“ $50,000, the probability that / . will 
indicate a loss is 0.84: if P is equal to 
+-$50,000, the probability that FZ, will indi 
cate a profit (thus confirming E,) likewise 
is 0.84: and if P is equal to zero, the 
probability that F, will indicate a profit 
and that F, will indicate a loss are both 


Vol. 52, No. 5 


In this case, however, either 
to reject, is correct 
value on the we 
making the 
into account both 


each of 


equal to 0.5 
decision, to accept or 

In order to put a 
expect to obtain by 
estimate, we must 
the pr bability ot 
the possible 
Figure 3, and the 
possible value of /’) that the 
mate will result in our making the correct 
decision Values for the expected gain 
(before the cost of the second estimate 
deducted) have ulated by the 
mathematical approach of Grundy, Healy 
and Rees (17 and 2) These values are 
plotted in Figure 5 as a function of the 
two parameters £,/e¢, and ¢,/¢ 

For our example, the values of the 
eters and of the expected 
follows 


gain 
second 


take 


occurrence ot 


shown in 
( tor each 
second esti 


values 0 P, as 


probability 


been cal 


param 


gait are as 


E./e, $60,000 100,000 


¢,/¢, $50,000 /100,000 0) 


0.133 5 000 
(from 
Figure 5) 

300 


Expected gain 100,000 


(cost ot 


Since a net gain indicated 


should n the 


whether to ado 


that we 
before deciding 
the proposal 

However, if EF, had 
expected gain would be 0.050 100,000 

5,000, or zero; for any alue of &, 
higher than $110,000 the proposal should 
be adopted second 
estimate 


been $110,000, the 


without making the 


Special Cases 


Statistical quality control ( 


ot manufactured products 


case of this general problem 


cides with respect to each lot of product 
whether to ship, discard, or retest, and 
the decision is made (usually implicitly ) 
basis of the cost ilved 


versely, it might be said that the proce 


on the Con 


inv« 


this paper is tl 


‘ appli 
trol to 


dure outlined in 
cation of statistical quality col 


the process ot decision maku { 
the 


hould be 


A narrower ial case concern 
number of check that 


for example, the number of pilot 


Spec 
tests 
made 
plant runs that should be made 


undertaken. An 


before 
commercial operation 1 
engineer can make tests one at a time, 
deciding after each whether to continue, 
or perhaps time and effort can be saved 
tests are made as a 


test 


if several group 


with the cost per thereby reduced 


In either case one is dealing with a 


series of tests each of whi 


same standard deviation 
plant tests are the only source of 
the 


indefinite to 


and if background inf 


too nave at pertinence 


the standard deviation of the first esti 


based on the test or tests 


devia 


mate, oy, 
already made, and the standard 
tion of the second estimate, o., based on 
the planned number of additional test 

depend only on the number of tests in 
each group. Values of the 
are shown in Table 2 for var 
bers of tests in 


ratio @,/a; 
ing num 
mainly to 


each group 
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New Techniques for 
COST ESTIMATION 








“ar b Ths oe OR 


Table 2.—Standerd Deviation vs. 


‘ a 


Number 


of Tests 


Standard deviation of individual tests constant 


Number of 


tests 


Second 
group 


First 
group 


a & & NNN SH Om 





estimate 


estimate 


Ratio of standard 


deviations 
Second Combined 
estimate 
to to 
first firet 


estimate 


071 
0.45 
024 
071 
0.45 
0.24 
0.71 
0.45 
024 


$800,000 


raorir, * 


Fig. 3 
Given 


Frequency 


Standard 


PROBABILITY OF 
SECOMO ESTIMATE 
MOICATING COR- 
RECT CEC ISION 

*0e4 : 





+ 4s + 


$400,000 -4200,000 


7 . 





oS ea = 
$400,000 -t 200,900 


Fig. 4 
ond estimate 


Given 


second estimete, ¢ 


distribution of 
Estimated profit 


deviation a 


profit 
f $60,000 
$190,000 


(A) © TRUE PROFIT, #, « “thao00 


>» s - —_ 
¢6700,000 +4400,000 


f 
; 


(8) © TRUE PROFIT, #, «+480,000 


4— 4.5 
+$200,000 +4400,000 


Frequency distribution for result of sec 


Stenderd deviation of 


$50,000 








oe @ nese, 
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EXPECTED 


(BEFORE OEDUC TNE COST OF SECOND ESTeseTE) 





1.6 
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Fig. 5. Expected gain attributable to making 


second estimate 


addi- 
tional tests needed to give any sizable 
reduction of error if more than two or 


emphasize the large number of 


three tests have already been made 

As an example, suppose that we have 
made two pilot plant tests which give us 
an estimated profit of $60,000, that the 
standard deviation of an estimate based on 
a single test is $100,000, and that the cost 
per test is $500. From Table 3 the optimum 
number of additional tests is five, and the 
expected gain if these tests are made is 
$2,380 

Suppose, however, that besides the error 
in the pilot plant tests, we have to con 
sider the error from another source, say 
in our market research data. (This should 
probably be considered as representing the 
general case, with the previously described 
cases with a single source of error con 
sidered as simpler special cases.) It is 
obvious that matter how many times 
we check our pilot plant runs we still may 
make a wrong decision because of the 
error in the market predictions. In such a 
situation the potential gains olstainable by 
reducing the error in the market data and 
in the pilot plant data should both be 
checked, It will usually be desirable to 
split the effort and to reduce the error 
from both sources 


Decision Theory and Common Sense 


The relationships shown in Figure 5 
and discussed in the examples can be 


stated in qualitative terms as follows: 


1. Other things being equal, the amount that 
should be spent on an evaluation varies with 
the scale of the operation being considered; in 
still simpler | the 


ad < 





ge. gi should con 
centrate his efforts on the biggest problems. 

2. The greatest gains ore obtainable from a 
second decision if the first evaluation indicotes 
a relatively close decision. If the first evaluation 
indicates either a very large gain or a very 
large loss relative to the standard deviction of 
the first estimate, not much can be gained by 
making a second estimote. 

3. The second estimote does not have to be 
much better than the first one in order to achieve 
most of the gain that might be obtained if the 
second estimate were entirely free from error. If 
several estimating procedures were available, it 
would be possible to select the one which would 
give the optimum results, thot is, the one which 


would give the largest increase in profit after 
the cost of the estimate had been deducted. 
4. If there is no better opportunity available, 


it may be worth while to + proposal. 
which, on the basis of preliminary 
expected to result in losses, in order to salvage 








. ore 


some of the few which might result in profits. 
However, it would probably be more profitable 
the additional 
order to develop new and better opportunities. 


to put effort into research in 

5. if several parts of an evaluation are sub- 
ject to error, it is usually preferable to improve 
the accuracy of each port rather than to concen- 


trate all the effort on a single part. 


These principles, it is believed, are the 
ones generally used—not quantitatively 
but informally or semiquantitatively— 
in practical decision making. Thus one 
might say that statistical decision theory, 
a relatively new branch of mathematics 
still in the early stages of development, 
gives a confirmation of the decision 
method that has been out 
a nonmathematical basis over a period 
of centuries. More important, the ex 
plicit mathematical description of the 


worked on 


a i I i i le 
Table 3.—Optinmum Number of Additional Tests 


Tests made to date sae : 
Estimate of profit based on tests to date 
Standard deviation, one test 

Cost per test 


Basis 


E,/«, 


Additional 
tests, n, 


(0.038 * 
(0.052 
(0.061 
(0.069 
(0.073 


* From Figure 5 


t Optimum. te,/a, (V 2/n,) 


60,000 /70,700 


0.85 


Expected gain 


70,700) — (2 « 500) 
70,700) — (3 « 500) 
* 70,700) — (4 « 500) = 
70,700) —- (5 500) 
x 70,700) (6 « 500) 


1,690 
= 2,180 
2,310 
2,380 t 
2,060 


decision-making process focuses atten- 
tion on the steps that ideally should be 
performed and on the kinds of data that 
are desired 

rhis paper the 
skeleton of the decision-making prob 


has examined only 
lem and has necessarily considered only 
the simplest possible kind of situation 
In practice, research and evaluation are 
frequently inseparable and a whole series 
of interdependent decisions rather than 
a single sharply defined one may be in 
However, it may be possibie in 
practical 
through the entire mathematical proce 
dure. Even in situations in the 
complexity of the analysis and the diffi- 


volved 


some situations to follow 


which 
culty of obtaining data make a com- 
pletely quantitative analysis impossible, 
the mathematical approach should be a 
useful guide. Finally, 
suggests that research and development 
on methods of estimating and evaluation 
might be added to the earlier listing of 
alternatives and that effort 
allocated to this activity as a matter of 
routine throughout the course of suc- 


this discussion 


should be 


cessive studies involving the first four 
alternatives 

In summary, decision theory is never 
going to be a substitute for 
judgment. It is a philosophy 
than a formula for 
a stimulus and reinforcement rather than 


executive 
rather 
decision-making 


However, 
data, the 
of estimating procedures, can be 


a replacement for judgment 


if more including data on 
error 
developed and if quantitative relation- 
ships can be worked out (hopefully for 
the major factors, if not for all details) 
the engineer should obtain a higher per 
centage of correct decisions—and bigger 


profits 


Acknowledgment 


We acknowledge the major contribu 
tions made by S. T. Hadden and F. W 
Winn during the early phases of this 
study, and we express our appreciation 
to our supervisors in Socony Mobil Oil 
Company, Inc., for their forbearance 
when we should have been concentrat 


ing on more immediate problems 


Literature Cited 


1. Grundy, P. M., D. H. Rees, and M. J. R 
Healy, Biometrics, 10, No. 3, 317 (Sep 
tember, 1954) 

, J. Royal Statistical Soc 
lished). 

3. Good, |. J., “Probability and the Weighing 
of Evidence,” 
pany, New York (1950). 

4. Gront, E. L., “Statistical Quality Control,” 
McGraw-Hill Book Company, 
York (1946). 


(to be pub- 
Publishing Com- 


Hafner 


Inc. New 


Presented at AJ.Ch.E. meeting, New York 


BE A eRe es rer or ere “Pe er Section. 


Page 194 


Chemical Engineering Progress 


May, 1956 








miles 


@ COKING COAL 


@ IRON ORE 


C) STEEL PLANTS 











Location of iron and steel plants, iron ores and coking coal in U.S.A. (1951), showing movement of coking coal to major iron and steel plants 


In the United States, as in Europe, the location of iron and 
steel industries has been away from the sites of good 
coking coal, or coal capable of being readily transformed 
into metallurgical grade coke. In this article, author Potel 
reviews these trends, and describes new coking facilities 
of unusual flexibility recently constructed in India. The 
operation of such facilities as these should advance the 
amount of information available as to the use of increased 
oven height and stamping as important variables, as dis 
cussed herein. 


COAL CARBONIZATION 


Improvement in coke quality by stamping and increased oven height 


M. 8. Patel Senta Cruz, Bombay, Indic 


he iron ane industry, until about 
the first one t o de 


this century, w ore or |e 


ules of 
conhner 
to area with deposits of coal having 
good coking 


portant iron 


qualities. The most im 
und steel works in the U.S 
therefore, located Pitt 


ulso, most of the im 


were around 


burgh. In Europe 
teel works were situ 
With the 


industrial development of areas further 
removed 


portant iron and 
ated in areas of coal deposits 
good cok ng 


from centers of 


coal production, and with the introduc Czechoslovaki the sat Lor 


the use of tron 


the 


tion of scrap in tee! 
and 


hifted 


making location of new iron 


steel plant has, in recent yeat 
favorable 
iilability of 
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to areas having other eco 


nomic factors, such a iv 


ron ores as well as iror 


reasonable cost and the 


markets for 
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proximity of 
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tee] plant 
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have been established ir western 
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states of the U. S. and in Upper Silesia 
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Ital other areas of Eu 


fron depo it 0 gor 


and 


Austri 
rope far “l coking 
coals 


When the 


plants 


kuropean iron and steel 


were initially located the new 


area it wa necessary in 


to transport good coking coal to 


locatior Later either the transporta 


tion cost of good coking coals male the 


productior of iron and teel in those 


areas comparatively uneconomical, of 
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Table 1.—Bulk Density of Dry Coal in Relation to Height of Oven Chomber 


Height of 
oven chamber 


Bulk density 


of dry coal Ib./cuf. 
kg./cu.m, 


OLY tee 


political factors made it difficult or im 
Means had, therefore, to be 
found to use as large a percentage of 


possible 


Table 1A.—Screen Analysis for 


in Table 1 


Charge 


local, poorly coking coals as practicable 
in. A considerable amount of research and 


development work was carried out 


1/8-9/32 
5/64-1/8 
below 5/64 


which made it feasible to produce good 
metallurgical coke from poorly coking 


coals 


“mR 


Table 18.—Comparison of Performance of Coke Ovens with Different Chamber Height 
for the Same Throughput of Coal (14) 


13 ft. 
1% in 
736 

46.8 


19 ff 
8% in 
1,132 
48.1 


16 ft. 
4% in. 
935 
47.4 


) 9 #. 
‘} 10 in. 
Effective volume of oven chamber cu.ft. 537 
Bulk density of coal in oven chamber Ib./eu.ft. 46.2 
Weight of charged cool (dry)/oven cham- 

BOF coecs ‘ short tons 
Capacity/oven chamber short tons/24 hr 
Required number of ovens .. 

Number of ovens to be pushed in 24 hr 
Operational staff for the ovens 
Coke output/man and shift 


MME. WES 


Height of oven chamber up to top 


22.10 
26.5 


27.20 
32.6 


12.38 
14.8 


17.20 
20.7 
224 160 125 102 

269 192 150 122 

men 84 63 51 45 
short tons 30.8 41.0 50.6 57.40 
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It has been known for a long time 
that bulk density of the charge plays an 
important part in the process of car- 
bonization for improving the quality of 
coke (4, 5, 6, 10, 11, 13). Three meth- 
ods have been developed for increasing 
the bulk density of the charge in coke 
ovens: 


1. wsing properly crushed coals of different 
particle sizes in the same charge 
increasing the height of coke ovens 
the crushed 
means of a stamping machine. 


compressing coal charge by 


In the early stages of the development 
of by-product coke ovens in the coal 
carbonization industry, little attention 
was given to the particle size of coal 
charged, since only good coking coals 
were used. Subsequently, however, it 
was found that the particle size of the 
coal played an important part in the 
quality of coke produced. When the 
question of utilizing poorly coking coals 
for producing metallurgical coke arose, 
it was found that, by using different 
sizes of particles in the same charge in 
proper proportion, the bulk density can 
be increased in many cases, thus yield 
ing coke of desirable quality (4, 11, 13). 

Increase in the height of coke ovens 
cases to an 
increase in bulk density (6, 17). Some 
poorly coking did 
yield a good coke, gave desirable results 


also can contribute in some 


coals, which not 
when carbonized in coke oven chambers 
of greater height. Coke oven batteries 


with chambers 6 m. or 19 ft., 8 in. high, 


EELS sii 


Table 2.—Siot-type Coke Ovens Completed and Abandoned in the United States in 1952 


Ovens 

In existence 

Dec. 31 New 

Annual coke 
capacity 
(net tons) 


Plants 
in existence 


Dec. 31 


capacity 
(net tons) 


645,300 


Number 
1,383 


State 


Alabama 
California 
Colorado 
Connecticut 
Hlinois 
Indiana 
Kentucky 
Maryland 
Massachusetts 
Michigan 
Minnesota 
Missouri 
New Jersey 
New York 
Ohie 
Pennsylvania 
Rhode Island 
Tennessee 
Texas . 

Utah ; 
West Virginia 
Wisconsin 


Total 1952 
Total 1951 15,319 


‘Includes ovens dismantled for rebuilding. 
Reprinted from U. S$. Bureau of Mines, “Minerals Yearbook’ 


REST RET: EE IRE SOME RE 


11,825,700 
18,888,800 
250,000 
250,000 
688 500 
1,212,300 
4,297 600 
520,000 


76,428,000 
74,228,400 
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Annual coke 


Under construction 


Dec. 31 


Annual coke 
capacity 
(net tons) 


Abandoned 
during year’ Number 
25 94,000 


90 466,500 


27 155,000 
70 346,100 
76 515,000 

824,000 


70 480,000 
29 121,000 





have been built an uccessfully oper- 
ated. Figure 1 shows photographs of 
coke oven chambers of different heights 
from 2.3 to 6 m., or 7 ft., 7 in. to 19 ft., 
8 in. Table 1 gives bulk density of dry 
coal in relation to the height of coke 
oven chambers, with the screen analysis 
of the charge as shown in Table 1A. Bulk 
density will vary in the same chamber 
with particle sizes used in the charge 


The bulk density can be varied, t 


some extent, by the use of different par 
ticle sizes in coke oven chambers of 
different heights. Optimum conditions 
! i 


can be obtained by proper adjustment 


of different factors by which, in some 
cases, good coke may be derived fron 
poorly coking coals. There is, however 
a limit to the increase in the bulk den 
sity obtained through adjusting the 
he ight of ct oven chamber and par- 
ticle size of coal. At present, it 1 
possible to attain a bulk ity of 


n 
about 880 kg./cu.m. or about 55 Ib./cu 


¢ 
ce 
ft. in 6-m. high oven chambers with wet 
coal containing about 10% moisture 
(11) teyond this limit, the bulk det 
sity can be increased only by compres 
ing the charge by means of stamping 
The use of 6-m. high coke ovens not 
only brings about an increase in the 
bulk density of the charge thereby im 
proving the quality of coke, but als 
brings about an appreciable « t 
the production of coke on account 
the higher output per oven. This 
be seen from Table 1-B 


The Stamping Process 


By the stamping process it is usually 
possible to reach a bulk density of about 
1,000 kg./cu.m. or about 63 Ib./cu-it 
with wet coal, irrespective of the height 
of the oven chamber. In some excep 
tional cases, however, bulk density a 
high as 1,100 kg./cu.m. or about 69 Ib 
cu.ft. has been attained with wet coal 
(6). 

It should, however, be noted that, 
when the process of coal carbonization 
in by-product coke ovens was developed 
the charge was stamped in the initial 
stages of this development, even whet 
good coking coals were used. Subse 
quently, stamping the charge was found 
unnecessary in most cases. From about 
1895 onwards, for a number of years 
the practice of stamping the charge was 
more or less abandoned at most of the 
coke oven batteries. But subsequently 
a revival has taken plac e with the in 
creased use of poorly coking coals ir 
the coal carbonization industry in Euro 
pean countries 

Advantages of the stamping proces 
were described in technical literature a 
early as 1884. Its use for improving 
the quality of coke and for producin; 
hard coke from poorly coking coals ha 
been specifically mentioned (1, 2). Re 
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Fig. 1. Comparative views of coke oven 
chambers of different heights 


Fig. 2a. Portable chimney Fig. 2b. Portable combustion car 
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Table 3.—Age of Slot-type Coke Ovens in United States 
(Dec. 31, 1952") 


Number 
of ovens 


Age 


2460 
1989 
2,470 
1o16e 

667 
6,804 


15,408 


Under 5 years 

From 5 to 10 years 
From 10 to 15 yeors 
From 15 to 20 yeors 
From 20 to 25 yeors 
25 years and over 


Total 


Total 


Annual coke 
capacity 
(net tons) 


Per cent 
of total 


Per cent 
of total 


17.0 19.1 


14,584,000 
12.8 10,530,000 13.8 
15.8 13,632,600 17.8 

65 5,368,600 7.0 

43 3,728 000 49 
43.6 28,584, 8 37.4 
76 A428 000 


100.0 100.0 


Age dates from first entry into operation or from last date of rebuilding 


Reprinted from U. $. Bureau of Mines “Minerals Yearbook’ 
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cent literature on coal carbonization 
deals in detail with the operation of the 
stamping machines and their special ap 
plication in improving the quality of 
coke, as well as in increasing the use 
of poorly coking coals as such, or mixed 
in appreciable proportion with 
coking coals (4, 5, 9, 13). 

The by-product coke oven industry in 
the U. S. was introduced and developed, 


good 


in place of beehive coke ovens, to an 
appreciable extent only during the first 
two decades of this century. It has not, 
therefore, been found necessary to stamp 
the charge in U. S. coke ovens, as good 
coking coals have been consistently used 
in the The 
process, therefore, has not come to be 
known at all in the U 
not find any real mention of stamping 
American technical 


country so tar stamping 
S., and one does 


batteries even in 


Fig. 3. Diagram of stamping machine: a—coal tower; b—charging bunker; 
chain and chain wheel; h—shield pivot; i 


1952) (15) 
MOELLER LILIES LE SO! A 


literature on coal carbonization, in spite 
of the fact that there is a vast literature 
on that subject in Europe in general 
and in Germany in particular. Table 2 
lists slot-type coke ovens in 1952 in the 
U. S. and Table 3 gives the age of the 
slot-type coke ovens at the end of 1952 
At one the 
charge was an unpleasant, tedious, and 
laborious operation. But 
provements, patented and 
have been introduced in the operation 
of the stamping machine during the last 
which the 
stamping of the coal charge an operation 
the 
conventional top filling process. Due to 
the increased use of electrically worked 
devices, all the unpleasantness of the 
operation has been eliminated. One of 
the disagreeable features of the stamp- 


time stamping of coal 


several bt 


otherwise, 


twenty years, have made 


as smooth and almost as easy as 


feeding roller; d- 


stamping box; e—stamping apparatus; f 
filling gos combustion cor; and k 
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Table 4.—Coke Ovens Using Stamping 
Process in Different Countries and Their 
Daily Throughput 


Throughput of 
Number wet coal in 
of metric tons/ 
24 hr. 


Country ovens 


336 
260 


Crechoslovakia 
England 

Fronce 

india (Sindri) 
Yugoslavia 
Scar-District 


eno ura On — 


ing battery was the dense smoke that 
issued from the top of the coke oven 
while the stamped charge was inserted 
into the chamber. This has been reme- 
died now by burning the gases with com- 
pressed air which gives a practically 
smokeless flame from the chimney of 
the portable combustion car on the top 
of the ovens, drawing gases from the 
chamber. Figure 2 shows the smoke and 
gases, as well as the smokeless flame, 
coming out of the chimney before and 
after this improvement was introduced. 


STAMPING MACHINE 


With the improvement in the stamping 
machine and with the development of 
the and steel industry in those 
European areas which have only poorly 


coking coals, use of the stamping proc- 
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ess has increased appreciably im recent 
years. Table 4 lists the number of 
ovens operating with stamping process 
and their daily throughput of wet coal 
in metric tons in different countries. 
From Table 4 it will be seen that at 
present (August, 1955) 2,489 coke 
ovens are operating in different parts of 
the world by the use of the stamping 
process with a throughput of 36,775 me- 
tric tons of moist coal in 24 hr This 
means that about 8 million metric tons 


of coke/year are produced in different 


countries by the stamping process. Some 


coke oven bateries with stamping proc- 
ess are under construction and some 
are in active planning stage at present. 

A diagram of the stamping machine 
of modern design is shown in Figure 3 


It comprises all units of equipment and 
devices for stamping the coal charge, in 
serting the coal cake into the oven chamber, 
extracting and setting-in the oven doors, 
and pushing out the coke. The weight of 
the machine varies from 300 to 450 tons 
depending upon the capacity of the oven 
chamber, exclusive of the weight of the 
coal to be charged. Bunker (a) of the coal 
tower is arranged over the tracks of the 
stamping machine. Stamping machine coal 
bunker (b) has a capacity sufficient for 
charging three ovens. Roller (c) with 
grooves under the machine bunker, feeds 
coal to the stamping case (d) in the desired 
quantity by adjusting the revolution of the 
roller 

A modern stamping machine has two sets 
yt three stamps eact which are lifted by 
means of driving belts or magneti rollers, 
and fall on the coal by their own weight 
The mechanism is so controlled that the 
stamps are lifted to the same height 
of about 2 ft. from the top of the coal layer 
in case (d) automatically; ic., the distance 
of up-and-down movement of the stamp 
is practically the same throughout the 
operation. One wall of the stamping case 
(d) is adjustable. The two sets of stamps 
are mounted on two electrically operated 
trolleys (e) Both trolleys move in 
horizontal direction back and forth over 
the entire length of the stamping case, and 
their movement is reversed automatically 
when they touch each other 

The movements of the trolleys and the 
stamps are sin iltaneous 14 the trolleys 
move in horizontal direction, the stamps 
in vertical direction, and all their move 
ments are automatically controlled The 
driving gear (f) moves the cake-containing 
case to the oven chamber by means of the 
which permits the smooth 
insertion of the stamped cake of coal into 
the oven chamber with the help f the 
chain Pivot or hook (h) enables the 
lifting of shield (k) which keens the cake 
firm durir v insertior mto 


chain wheel (¢ 


. the chamber 
The shield is extracted at the end of the 


operation through the top of the chamber 
and returned to the machine 

In the stamping process one machine 
performs all operations from charging 
the coal into the oven chamber to push 
ng out the coke. In the conventional 
filling process the charging of coal i 
done by larry car operating on the top 
of the ovens and the pushing out of the 
coke is done by the pusher machine 
which also levels the charged coal and 
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Fig. 4. Photograph of stamping machine. 
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Table 5.—Analysis of Coals Used in Coke Making by Stemping Process 


Mine Lecation 


1. Upper Silesia 
Delbriick Hindenburg 
Schwientochliowitr 


Hindenburg 


Donnersmarck 
Hedwigs Wunsch 
Hohenzollern Beuthen 


Kénigin-Luise Ostfeld Hindenburg 


2. Czechoslovakia 
Borbora 
Fortschrit? 
Hohenegger 
Johanna Maria 


3. Seor-Arec 
Clarenthal 
Heinitz Heinitz 

Reden Neunkirchen 
Luisenthal Puttlingen / Saar 


Geisiauter n 


Velsen Geulouterr 


4. Sexony 
Deutschlond Oclenitz i.5 
Morgenstern Zwickou 


5. indie 
Sindr 
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Volatile matter 
Row coal on moisture 
and ash tree 


water busis 


35.1.37.5 
448 398 


418.45.! 





Fig. 5. Artist’s sketch of Sindri coke 
oven battery. 


extracts and replaces the doors on the 
machine side, Figure 4 is a photograph 
of a modern stamping machine. 


COALS FOR STAMPING 


Table 5 shows the analysis of some of 
the poorly coking coals used in coke 
making by means of the stamping proc 
ess. From the table it will be seen that 
generally coals with appreciably high 
volatile matter content are used for car- 
bonization by stamping process. 

The importance of plasticity of coal 
during the process of carbonization has 
now been found an important factor in 
determining experimentally the  suit- 
ability of coals for producing good coke 
Plasticity curves drawn from the results 
obtained in dilatometer tests assist con- 
siderably in many cases to ascertain the 
extent of suitability of different coals 
for coke making (3, 8, 12). This de 
velopment is likely to make it possibl 
to determine in many cases whether a 
coal or a mixture of coals is likely to 
yield good coke in low or high oven 
chambers or by stamping process (3, 8, 
12, 13) 

Mixing 
(coke part le 
than % in.) with pulverized coal for 
charging into the coke 
sulted in many cases in an improvement 
of coke produced trom 


finely ground coke breeze 


of diameter usually less 
ovens has re 


in the quality 
some poorly coking coals (7, 13). There 
some coke oven batteries in Euro 
pean countries where recycling of coke 


are 


breeze into the coal charge has become 
a regular practice. In this 
has not only improved the quality of the 
coke but has also resulted in more eco 


some Cases 


nomic utilization of coke breeze 


The New Sindri Plant 


In India the reserves of good coking 
coals are small for the iron and steel in- 
dustry, which is expanding at a consid- 
erable rate. In view of this, while plan 
ning the battery for producing coke for 
the Sindri plant, it 
thought desirable to use in this battery 
poorly coking coal containing high vola 


fertilizer was 


tile matter instead of good coking coal! 
Two objectives were before the planner 
of the battery: one was to use poorly 
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king il to show a way toward con- 


or g od coking coals, and the 
get 
quantity of coke oven gas for use as a 
hydrogen for the additional 
the Sindri 


ervation 
other was to an appreciably large 
ource ol 
production of ammonia at 
fertilizer plant in connection with its 
expansion program. These two objec 
the installation of a 
In order, at the same 


uggested 
tamping battery. 
time, to improve the quality of the coke 


tive 


as well as to find some more economic 
use for coke breeze, it was decided to 
have facilities for recycling the breeze 
in the coal charged to the battery. This 
and other considerations resulted in the 
decision to set up a coke oven battery at 
Sindri which has facilities for (1) con 
ventional filling process, (2) stamping 
process, and (3) recycling of finely 
ground breeze into the charge. 

This battery has been constructed and 
has been operating satisfactorily since 
November, 1954. It is the only com- 
mercial scale coke oven battery so far 
constructed which has all three facili 
ties combined in one unit. Commercial 
scale experiments can be carried out in 
this battery, based on practical results 
obtained in laboratory or pilot plant, a 
it has a capacity of 1,060 metric tons 
of wet coal/day. The battery has been 
designed and constructed by Messrs 
Carl Still of Recklinghausen, West Ger 
many, as a turnkey project. Figure 5 
shows a perspective drawing of the 
Sindri coke oven battery which, ove: 
and above the efficient and 
supply of coke and gas to the Sindri 
fertilizer plant, is likely to play an im 
portant part in solving problems con 
nected with the production of good coke 


economic 


trom poorly coking Cc vals as contem 


plated by the planners who provided 
these different facilities. 


More Developments in Sight 

Reserves of 
limited in many countries 
and even in the U. S. th 
the inadequacy or rapid dwindling of 
the reserves of good coking coals is now 
Some recent develop 


good coking coals are 
of the world, 


question of 


being discussed 
ments indicate the possibility of replace 
ment of coke ovens by other processes 
for making coke, or elimination of the 
use of metallurgical coke as such from 
iron and steel making processes. These 
developments will take some time be 
fore they are perfected and their eco 
The coke oven 
the 


nomics are established. 
chambers of and 
stamping process have played and are 
playing an important part in the coal 
carbonization industry and consequently 
of the iron and steel industry of some 
of the European area 
which do not have good coking coal 
deposits. In finding and means 
for conservation of good coking coals, 
the place of 5 high oven 
chambers, and stamping 


height 


greater 


countries ofr 
ways 


6-m 
the 


and 
that of 


process in the coal carbonization indus 


try deserve more consideration and at- 


tention in the U. S. than has thus far 


heen given them 
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Fig. 1 


pump-mix mixer 


Pilot plant model of 


settler. 


The design principles of the pump-mix mixer settler are described 
briefly and some of its operating characteristics are presented 
Twelve runs were made with a methyl isobutyl ketone—acetic acid 
water system to show the relationship of stirrer speed and total flow 


to efficiency. 


With the proper selection of the variables, 95 to 


100% efficiency was obtained. Also, some comments based upon 
several years of pilot plant operation are presented 


Some operating characteristics of the 
PUMP-MIX MIXER SETTLER 


J. H. Holmes and A. C. Schafer 


uring the past several years there has 
been great interest in solvent-extrac 
tion processe lic energy field 


and as a result several new types ol 
developed. One ot 
mixer settler, 
which the Knolls 
Atom Although 
this contactor was developed for use in 


ap- 


‘ nf t T } bee 
these pump-mix 
was «« veloped at 
Power Laboratory. 
energy field, it 
the performance of the unit 


the atom became 
parent trom 
that it offered 
other solvent-extraction 


order to make the unit available for gen 


? 


advantages for use in 


processes Ir 


eral use, the de rinciples were de 


hed (1) 


ata on the perform 


classified and publ This paper 


presents additional « 


ance of the unit as well as a brief sum 


mary of the design prim ples 


Equipment Construction 


The unit used in 
pilot plant m« del 
stainless steel stages arranged side by 
(Figure 1). Each stage is a rectangular 
box 3 in. wide by 5 in. high by 11 in 
long divided into two sections, a mixing 
section and a settling sectior The mixing 
section consists of two chambers connected 
by a 1%-in.-diam. circular hole in a 
horizontal plate The top chamber is 3 in 
wide by 3 in. long by 2% in and the 
bottom chamber is 3 in. wide by 3 in. long 
by 1% in The lower portion of the 
bottom chamber is blanked off to cut down 
m bank holdup. The rest of the stage 
is the settling section (Figure 2) The 
volume of each settling section is 1.9 lters 
and the total volume per stage is 2.62 liters 
Every mixing 


ontains a stirrer 
m a shaft which enters 


the mixing 
through the top of the stage 
The 


shaft supporting the 
mounted wu 


this inv 
onsisting ol 


estigation is a 
sixteen 
side 


higt 


high 


section 
section 


stirrers is 


) ball bearings and the stirrers 
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are driven by a arrang¢ 
ment (Figure tained 
by means of a th rectif 

D4 int-wourn 


centril 


| 


controlling a ; 
motor. The stirrer 
ugal pump 
the upper edge, a hown 
an intake tub 
hole in the 
part of the mixing sectior 
upper part of the mixing 
nected to the settling section 
of L-shaped baffles which keep 
section calm but do not add 
ssure drop to the system. The 
between slots 2% in. wide 
high. It is important that these ports 
large as possible t } 
pressure drop 
light-phase port baffled 
back mixing and ha a & | 
ment to draw light phase fr 
the pre eding settling section 
phase ‘port is not baffled but i 
like construction and 
from the bottom of 


section : } 


themselves are 


with mixing blades on 
in Figure 3 
extends through 
nto the lower 
(Figure 2 The 
nm Ss co 
by a series 
the 


apprecia 


types 
and 
whi the 
horizontal [ late 


ecti 


settling 
hile 
pre 
stages are 
m if. 
be as 


between the 


araw 
the re 
the heavy phase enter 
section at the tip of the impeller 
like arr known is 
chimney Both the light 
fixed, but fi 


means 


angement 
phase 
phase weirs are 
aqueous weir is 
jack leg 
weir. Pres 
onstant by 
The entire unit is n 


and ntroger ire on 
ure maintained 


means 


i unted of 
table 4 ft. high, 3 ft. wide, am 


are collected | 


the table 
5-gal. drums f 


End streams 
stored beneath 
tanks are 

Imps 


ugal p whict 


rotameters to tr 


Design Principles 


The pump-mix mixet 
veloped to provide the 


vantages: 
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4 
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6. A minimum 


approximates laboratory techni 


and | 


presented 


are 


} 
} 


High efficiency over a wide range of operat 
ing conditions 

Reliability of operation 

Simplicity of control 

Flexibility to allow for process voriables 
Ease of maintenance 

both associated 


investment for 


equipment and building 


Mixer-settle: equipment most 


i 


rying out liquid-liquid ext 


nherently as predictable in opera 


of the 
described is 
and Zebroski 
detailed ertation will 
here As the 


ment t tw 
lipmet tive 7 


pump-mix 
detail 


(J), 


not be 


have 
David 
i dis 


xer settler 
‘ oplan 
> dA 
name implies, 
er-settler cx 


ind allowed 


the fle 


intertace ie preceding 


heavy phase 


intake tip of the impe 


he level 


suspended heavy 
the hole iv 
the 


the 
heavy phase 


recirc : igti 
ontal 
lds up to impeller tip ™ agai 


the 
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effect on the interface level of a density 
difference between stages, since the heavy 
phase in the chimney has the same density 
as the heavy phase in the settling section 
This is particularly important in complex 
flow sheets where large density differences 
may exist between extraction and refluxing 
sections 


The important hydraulic 
tions of the pump-mix unit may be listed 
as follows: 


considera 


1. The heavy phase is transferred from stage to 

stage by the pumping action of the impeller 
The interface in the mixing section is main- 
tained at the tip of the stirrer intake port 
by the pump-mix impeller, 
The light phase flows through the bank 
under a pressure gradient created by ap- 
propriate diflerences in levels in the stand- 
pipes. 


It is important to note that the flows 
through the bank are sensitive to pres- 


Fig. 3. Supporting shaft for stirrers. 


sure drop and that ports between stages 
must be designed for very low pressure 
drop through the ports 


Procedure 
CHOICE OF SYSTEM 


The methyl isobutyl ketone (hexone) 
acetic acid-water system* was chosen be 
cause it has two characteristics which are 
desirable for determining efficiency by the 
McCabe-Thiele type of diagram: a straight 
equilibrium line and a slight and constant 
mutual solubility of organic and aqueous 
phase. In addition the components are 


*Deta are on file as document 4846 with 


the American Doc tation | , Photody- 
plication Service, Library of Congress, Washing 
ton 25, D. C., and may be obtained for $2.50 
for photoprints or $1.75 for 35-mm. microfilm. 


eldest 





Page 202 


IMPELLER CHIMNEY —_ iw 


HEAVY PHASE 
PORT 


SETTLING 
SECTIONS 


LIGHT PHASE BAFFLES 


MIXING 
SECTION 


IMPELLER 


HEAVY PHASE Pt, 
PORT ~ 


Fig. 2. Drawing of pump-mix mixer settler showing adjacent stages. 


inexpensive and available and the analysis 
of samples is simple and accurate. 


CHOICE OF FLOW SHEET 


The flow sheet was chosen so that there 
would be about a five-fold reduction in 
concentration between the organic feed and 
raffinate in eight stages. In this way the 
concentration change between stages was 
large enough to be determined accurately. 


RUN PROCEDURE 


The runs were made in series of three 
at a constant stirrer speed, one at each set 
of flow rates. Four series were made, or 
a total of twelve runs. Before each run 
the organic feed was saturated with aqueous 
and the aqueous with organic to minimize 
any volume change between phases. The 
rotameters were calibrated for each run 
and readings of the feed tanks were taken 
at intervals as a check on the flow rates. 


Every run was continued until three 
throughputs had been made. End-stream 
samples were then collected, and interstage 
samples were taken of both phases in each 
stage. Selected interstage samples of both 
phases were divided into two portions. One 
portion was analyzed directly and the other 
equilibrated and then analyzed. By this 
procedure the equilibrium line was deter- 
mined for each series of runs 


ANALYTICAL METHOD 


The aqueous samples were analyzed by 
titrating with a standard sodium hydroxide 
solution to a phenolphthalein endpoint. The 
organic samples were analyzed by extract- 
ing the acetic acid with a standard sodium 
hydroxide solution and then back titrating 
with nitric acid to a phenolphthalein end 
point. The accuracy of these methods is 
estimated to be +1% for concentrations 
greater than 0.05 molar and +5% for 
lower concentrations 


Fig. 4. Drawing showing direction of flow in pump-mix mixer settler. 


oe iL yy Pr Abe 


LIGHT PHASE 


Chemical Engineering Progress 





Results 


equipment 


aries too mu 


nch” will occut 


1 equilibrium 


ern < the 


required tor 


i occul SI 


lonizatior , 
mag termination ot nu { theoreti 
pa : mn pprec! stages requ re 
concentrations. For a rht equilib ! 

; ’ , ld mpractical to 
rium ime t ionization houk ec re 
+y , , . tem the effect 
pressed by a on, f instance, 


the form of hun » \ formula 
which illustrates th develope 


ollow 


ad 
LIGHT PHASE 

b ' 
MIXEO PHASES 


if 











Cc os J 





HEAVY PHASE HEAVY PHASE HEAVY PHASE 











\ 




















Fig. 5. Elevation of pump-mix mixer settler, showing three adjacent stages 
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from the 
due 


ganic to the aqueous phase as 
aqueous to the organi 
probably to the fact that the organic 
phase is always continuous and extrac- 
tion is into the droplets of aqueous 
phase; however, it is possible to get 
95 to 100% efficiency by lowering the 
throughput and/or increasing the stirrer 
The inventors have given some 


This is 


speed 
thought to dispersing of the light phase 
in the heavy phase by changing the de 
sign of the equipment, but to date this 
change has not been necessary to satisfy 
process requirements 


Conclusion 


The data show that a 95 to 100% 
over-all efficiency can be obtained for 
the methyl isobutyl ketone-acetic acid 
system in the pump-mix 
settler with the proper selection of flow 


water mixer 


rate and stirrer speed, From interstage 
samples taken it was also shown that 
high individual stage efficiencies were 
obtained 

It appears from the results that trans 
the the aqueou 
phase in this unit is more difficult than 
This 
may be due to the fact that the organi 
the 
must take place into the aqueous drop 
lets 

Over the range of stirrer 
the 
ti..ial to the stirres 


fer trom organic to 


transter trom aqueous to organ 


is a continuous phase and transter 


rather than out from them 

speeds in 
efficiency wa 
Only 
highest stirrer speed, of 550 rev 


vestigated propor 
at the 


min., 


pee ad 


was the over-all efficiency 95 to 100% 

this speed, therefore, represents the min 
imum mixing intensity required for this 
system 


Comments 


the 
of the pump-mix mixer 


features 
the 
Many of these 
Knolls Atomic 


period of 


One of most impressive 


settler is 
simplicity of operation 
been run at 


units have 


Power Laboratory over a 
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everal years with a minimum of 
operating trouble. The unit is hy- 
draulically stable, and so minor changes 
in flow feed concentra- 
the operation. All 
stirrers can be operated at the same 
speed and the units can be shut down 
and restarted after several days with no 
draining or refilling; in other words, an 
interrupted operation can be continued 
as if no interruption had occurred. 

In addition, the unit can easily be 


rates or 


tions do not upset 


adapted to flow sheets requiring center 
feeds or reflux section 
plex flow sheets with a wide variety of 
flow have investigated. 
Other advantages of the unit are the 
positive control of the number of actual 
stages and the capability of taking inter- 
stage samples. Once the operating char 
acteristics have determined for 
this system, the unit can be scaled up 
or down by application of principles of 


Many such com 


ratios been 


been 


geometric and dynamic similitude. 

The proper settling time must be pro- 
vided by the settling section 
for must be 
Ports must be designed for a minimum 
pressure drop. Under these conditions 
it has been possible to scale equipment 
uccessfully by a factor of 50—100 

Future plans include a program to 
determine the optimum mixing condi- 
tions and settling-section configurations 
for the unit. With optimum conditions, 


and con 


ditions mixing similar 


it is probable that higher throughputs 
per unit volume can be obtained without 
sacrifice of efficiency. 

When different types of contactors are 
compared, there is always the problem 
of what basis to use for comparison. 
The answer to this question can be de 
termined to some extent by the particu- 
lar process being considered. One basis 
which is frequently used is the ratio of 


cross-sectional area ex- 
pressed as gallons per square foot. In 


capacity to 
the case of mixer settlers, though, this 
the 
cross-sectional area should be used 


what 
Be- 
cause of this difficulty, a variation of this 


basis presents problem ot 


basis has been proposed for comparing 
(1). The volume occupied 
by the equipment is an important vari- 


contactors 


able since space requirements, packing 
costs (if any are used), and fabrication 
costs are approximately proportional to 
the volume. Therefore, the measure of 
the effectiveness of a contactor can be 


expressed as follows 


For packed tower design, Equation (2) 


bec omes 


, J in 
pare ( HETS + 


\ comparison of specific contactors on 
the basis of this equation would require 
data on the units involved. It can be 
stated in general, however, that the ef- 
fectiveness of packed columns, mixer 
settlers, and pulse columns are in the 
values 


same order of magnitude, with 


in the order listed 
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Notation 


total cross-sectional area of col 
umn, sq.ft 

concentration of acetate ion in 
aqueous phase 

contactor effectiveness 

gross distribution coefficient for 
acetic acid, including ions 

distribution coefficient for 
ized acetic acid, which may be 


considered constant at low con 


union- 


centrations 
total flow rate, cu.ft./hr 
mass flow rote/unit orea, tb./(hr.) 
(sq.ft.) 
concentration of hydrogen ion in 
aqueous phase 
[HAc],. concentration of unionized acetic 
acid in aqueous phase 


[HAc} concentration of acetic acid in or- 


ere 

ganic phase 

HETS height equivalent to a theoretical 
stage, ft. 


h = height of packed section, ft 
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dimensional constant depending 
upon the solvent-extraction flow 
sheet 

number of theoretical stages 

holdup 


ing, hr. 


time ‘theoretical contact- 
holdup time in mixing section, hr. 
= holdup time in settling section, hr. 
= total contactor volume, cu.ft. 
volume of the inlet section, cu.ft 
= volume of disengaging section, 
cu.ft 


average density, |b. /cu.ft 
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vanadium are separated | lution by 
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Table 1.—General List of Plants Constructed for Milling Plateau Uranium-Vanadium Ores 


VANADIUM PLANTS 


Primos Chemical Co 


U. §. Vanadium Co 
Vanadium Corp. of America 


International Vanadium Corp 
U. 5. Vanadium Co 
Blanding Mines Co 


Gateway Alloys Co 
U. 5. Vanadium Co 


URANIUM AND VANADIUM PLANTS 


Poulot & Voilleque Mill 
U. 5. Vanadium Co 


Vanadium Corp. of America 


U. 5. Vanadium Co 
(Manhattan Project) 

U. 5. Vanadium Co 
(Manhattan Project) 

U. &. Vanadium Co 
(Manhattan Project) 

Vanadium Corp. of America 


U. 5. Vanadium Co 


Galigher Co. (AEC plant 


Climax Uranium Co 


URANIUM, VANADIUM AND 
American Rare Metals Co. and others 
Standard Chemical Co 

North Continent Mines Co 


URANIUM 

Vitro Uranium Co 
Anaconda Co 

Kerr McGee Co 
Uranium Reduction Co 


Anaconda Co 

Mines Development Co 
Trace Element Co 
Rare Metals Co 


Ce ee 
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LOCATION 
Newmire, Colorado 
Rifle, Colorado 
Naturita, Colorado 
Dry Valley, Utah 
Uravan, Colorado 
Blanding, Utah 
Gateway, Colorado 
Durango, Colorado 
Slick Rock, Colo. 
Uravan, Colo. 
Naturita, Colo. 
Uravan, Colo 
Durango, Colo 
Grand Junction, Colo 
Monticello, Utah 
Rifle, Colo 


Monticello, Utah 


Grand Junction, Colo 


RADIUM PLANTS 


Slick Rock, Colo 
Uravean, Colo 
Slick Rock, Colo 


Salt Lake City, Uteh 
Grants, New Mexico 
Shiprock, New Mexico 
Moab, Utah 


Grents, New Mexico 
Edgemont, S$. D. 
Maybelle, Colo. 
Cameron, Ariz. 


TYPE OF ORE 


Roscoelite 


Carnotite 


Carnotite 


“ 


Salt Roast 
Tailings 


Uranium-Vanadium conc 


Carnotite 


Carnotite & Roscoelite 


Carnotite 


Carnotite 


Carbonaceous type 
High limestone 
Carnotite 


“ 
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TYPE PROCESS 
EMPLOYED 


APPROXIMATE PERIOD 
OF OPERATIONS 


1910 to 1929, 
intermittently 
1924 to 1932 
1942 to 1946 
1926 to 1932 
1938 to 1942 
1931 to 1938 
1936 to 1940 
1940 to 1943, 
intermittently 
1941 to 1943 
1941 to 1946 


Salt Roast 


Carbonate leach 
Salt Roast & 
acid leach 
Salt Roast, carbonate 
& acid leach 
Acid leach 


1900 to 1902 
1940 to 1945 
1950 to date 
1942 to date 


1943 to 1946 


1943 to 1946 


1943 to 1946 Sede Ash roast 
Salt Roast & 
carbonate leact, 
Salt Roast & 
acid leach 
Salt 4 
carbonate leach 
Salt Roast & 


acid leach 


1943 to 1946 


1946 to date 


1948 to date Roast 


1951 to date 


Acid leach 
Slime classification 
Salt acid cure & 


slime recovery 


1902 to 1913 slime recovery 
1910 to 1922 
1934 to 1942 


Roast 


Calcine & acid leach 
1953 to date Carbonate leach 
1954 to dote Acid cure & IX 
Under construction Acid leach & RIP 


1951 to date 


ready late 1955 
Under construction 





Flowsheet 1. Rifle Plant, Union processes 


Carbide Nuclear Co 
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Flowsheet 3A. Alkaline plant 


52, No. 5 Chemical Engineering Progress 





or alkali leaching steps for 


recove ry ul 


both vanadium and uranium, is show! 


Flowsheet 2, which depicts the pro 


used by Vanadium Corp. of America 


thei Durango, Colo plant 
variable 


ul ) ilkali 


irying ofl 


pal necessitating change 


leaching step 
the 


whether it 


lume content of 


ir ore being refined 
r high, respectively 
other 


the 


process-altering variable 


compo ition ot uranium 
y minerals of commercial im 


Included are wide variation 


i ratio of vanadium to uranium 
in the concentration ol 


ore A 


ing those 


uranium per 


few of the reason tor 


alternate method of 
operation are 
inadium form oluble salt 


the 


ite? 
converted 
alt 


in a leas hing unit 


retore cat e Cn ily 
which 
Roast 
and 


carbonate 


destro matter 


organ con 


ron compounds into low solu 


ynpound uch as ferric oxide 


ting further improve the settling 


is well as filtration behavior of 


residue which in many instance 


ent a serious separation problem 


New Developments 
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The 


due 


condition be extracted 


( ompound which act a 
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pounds the metallic ion is held in 
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compounds can then be 
l extraction 
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the first 


and then subjected to extraction. 


organi 
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phosphoric acid plants where 
| J } 


uranium i 
recovered as a byproduct even though 


it occurs in relatively low concentration 


While this procedure has been devel- 
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use in the extraction of uranium from 


ores of high concentration is now in the 
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} 


anacian Opel il 


plant uses autoclaves 
nNangers a I 
heet 5. The ore 
with a mixture of a! 
mainly feldspar and hen 
the 
Phi 
ite leac hing was the re t ot exte! ve 
rk by Pri 
niversity of 
ociats Al 
ful application of 


uranium is present as 


pitchbler 


improvement over straight carbor 


research and development we 
Forward of the | 


lessor 


British Columbia and his a 


succe auto 
the 


lor 


and 1 


clave leaching recovery of co- 


balt they apy 


( oppe T 


principle 


iranium and 
, , 

on a 1 ill i ine proce 
out at temperatures of about 


under an oxygen 


partial pre 
of about one atmosphere, in tl 
iy converting the ura solubl 


state It i | 


tum to 


sexivalent precipitated for 
the oxide of 
e of hydri 
gen plus a catalyst under pressure and 
heat. The details of the 
this process been fully 


(J. Metals 827) 


recovery by 
the 


converting to 


quadrivalent state by u 
chemistry of 
h ive des« ribed 


1954, 6 


Africa 


Phe 
tantial quantities of 


continent of Africa produces sub 


The 


primarily pitch 


uranium main 


source, at present 


blende and Flowsheet 6 shows the proc 
e used 
In South 


mine 


Atrica i 
produce uraniut 
Fundamentally 

first, extraction the 

tional cyanidation pra 

from this operation i ed in agita 
tanks 


icid and manganese oxide ( 


tor with a mixture of sulfurik 


n the form 


of pyrolusite ore). Tl which is 


ore 


mined locally, acts as an oxidizing agent 


i reaction necessary nvert the 


uranium compound to one soluble 1 


From this point on, the recovery 


olution f 


l ie bed In 


uranium ire 


lows methods alreac 


ome instances, when th old operation 


dues are . yw in uranium, flota 


or ! used 


to chemical extractior 
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Flowsheet 6. Process used for production of 
U.O,. trom African pitchblende 


Flowsheet 4. Port Hope, Ontario, refinery 


Flowsheet 38. Acid plant 
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nucleation 
and growth of 
metal particles 
and crystals in . 


PHOTOSENSITIVE GLASSES 


, ’ Corning Gless Works 
FP. W. Schuler ° 
Corning, New York 


Photosensitive Glasses 





the tudy of nucleatior : 
p otosen 


i i cellent material f f ro d a P 
( Tt heterogeneou nucle itior ;, oman - 

elevated temperature especi illy as tl - . a chat ¢ 
tate may be frozen-in by cooling and . ' 
photosensitive d 


wore isco B 
. : . which colloidal particle 








rendering the gla 


introducing metal particles of colloida ' 
ter expo ure and deve 


ize, using photosensitive or nonphote 


ensitive techniques, one may nucleate - : 
these particles nucleate e « talliza 

the crystallization of another phase 
tion of another phase ‘$s pro 

Photosensitive glasses produce metallic 
J ; : duce two-dimensional imag ng 

| particles of different size distributior 
ae — e depth of the , , owing 
= 2 depending upon the exposure and heat 
differential properties with respect t 


and these size distribution 
une X po ed regions 


,) ho i whicl 








color and (2 























treatment 


have effects upon nucleation. Variation 
Figure | shows a phot 


mn composition affect the photoset it - , , , 
; \ 1 color lave heer prod 
LL — ty, the crystalline phase, and the ' 
, the colloidal metal particl 
emperature relationship idan, cin eatin te 


cosity 











ntrodues endle riatior 1 t 4 
! ive ss in which the 





have nucleate: 





party le« 





tuclie 
| 


| l, crystallization « \ 
odium fluoride 


mn penerati 
fication in glasses should be avoided. I: ' 
- <udhen lizing and producing 


the melting process the 
re maintained above the liquidu 
ad MESS G50 . : Still another type | 
below 

now that use is made 








tank tempera 
n | opacity 


ture 

perature that temperature 
tallization c: ake place ; 
illization can take place. A ential solubility for “cher 


“rcooled belo th 
n | N 
undercool pooais : ng’ of intricate details 


there are maxima 
furthermore, upon pt 


which ery 

the glas 1 

liquidus temperature 
' 

Oot tormation of mu 

, acne ment after an over-all exposut 


in both the rate 
by glass-we 


(that the pontaneou ippearance bject shaped 
the rate of crystal nique 1 unitorn 


nuclei) and in 
owth L'oth factor ire reduced t , | 
, Tiai Can ¢ Tl 
values upon further under meteaiel « 

the viscosity of t elt in treneth 

Consequently 
one hold the gia If 

DETAILS OF PHOTOSENSITIVE GLASSES 


minimum time in this temperature 
gion of maximum cr! lization rat glasse wh 
and also devise containing alkal 


ht ter iluminum ox 
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adiation 


emission 


trapped 


capture 


witl 


ited temperature 


image and this 
iunied by thermo 
the re 


by the 
quantum 


| robably 


ate tempera 
ermane ntly 
Once the 
nucleated 
upon the 

re relation hip ror 
development, it 
the ame degree 
imme complete 


hown in Fig 


Nonphotosensitive Techniques for Pro- 
ducing Metal Particles in Glasses 
1 ple to pr xlu e tree 


higher c 


mice? 


ilver 


and Growth of 
Phases 


Nucleation 
Crystalline 


52, No. 5 


om pt una 


iifferent 
compared t 
uite 


pecially 


‘ 


obtain numbet 


RE 


TEMPERATL 
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+ Au ~Ayu 


2. THERMOLUMINESCENCE WITH RAPID 
HEATING 


TOSENSITIVE GLASS 

N MINUTES) FOR "NORMAL 
MENT 
Af 


Prat 
TIME (T 
DE VEL 
POISES) AS 


AND VISCOSITY (nm IN 
NC TION TEMPERATURE 





tions, for example, at the longer ex 


posures and, consequently, the glass 
etch poorly 
there is le 
the longer exposures and therefore less 
but it that 
cycle with cooling can 


These phe 


theories of 


will Figure 9 illustrate 


how crystalline phase at 


etching also demonstrates 
a ce velopme nt 
nucleation 


Turnbull 


give better 
into 
nucleation (3) 
Figure 10 shows a hypothesized crystal 
embryo size distribution and the critical 


nomena fit 


sizes for nucleation, and the metal par 
can 


sufficient 


size distribution which vary 
different 


undercooling, 


ticle 
with exposure Sy 
one can go to a new tem 
the critical size embryo 


than the metal 


perature where 


smaller 


of the erystal i 
particles produced by the photosensitive 


and thus get nucleation of the 


proce 
cry tal phase 


INCREASE IN CRYSTALLINE PHASE BY 
COOLING DURING THE DEVELOPMENT CYCLE 





oO ETCH Ww WAS 


OE PTH 


LOG £ (DEFLECTION MINUTES) 
Fig. 9. 


SCHEMATIC ORAWINO 


CRYSTAL EMBRYO SIZE DISTRIBUTION ANO 
CRITICAL SIZES FOR NUCLEATION 


% (oRYETALS) 


to 


\tomrica. wre 
at To) 


ian OF AvOMs) 


igi tg) 


enon? Cxposuet 
TERMEDIATE EXPOSURE 
» VERY Lome ExPOSURE 
SIZE DISTRIBUTION OF PHASE 6 
(METAL PARTICLES ) 


Fig. 10 





(mT PanTIONE 


As in the gold glass, one may de 
velop these glasses which etch to the 
ame degree at elevated temperatures. In 
uch a case the rate constant, &, is in 
versely proportional to the development 
time and one may associate an activation 
energy with the development 
which is about 45,000 cal. 


thus appear to be related to diffusion 


proc € 


mole, and can 


processes 
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What's in 


Symposium Series Volume 50 


(Series 15—“Mineral Engineering Techniques” ) 


Fundamentals and Applications 
of the Liquid Cyclone 


Donald A. Dahlstrom 


the first industrial installations 


he liquid cyclone in the United States 


occurred only about five years ago, un 


doubtedly several thousand are in operation 
f 

today. Four reasons are primarily respon 

ible for this economy, 


unit of 


rapid acceptance 


implicity, highest capacity per 
floor 


tively 


space and ability to periorm a rela 


classification at fine 
The fields of application are 


to date 


sharp very 
particle sizes 
aried but the 


majority are mined 


products such as coal, phosphates, clays, 


and ind the metalli ores 


Magnetic, High-Tension, and 
Electrostatic Separation 


Alan Stanley 


Ihe original method no doubt of separat 
ing economic minerals from waste minerals 
was hand picking of desired minerals from 
the however, 2s man 


undesired ones: 


machines and 
of life, 


concentration 


relied more and more upon 


other men for various necessities 


the old 


became 


methods of mineral 


uneconomic because of the expense 
of manpower and the uncooperativeness of 
nature in not creating large amounts of 
high-grade minerals in desired places and 


Man forced to 
of economically treating large 


amounts theretore was 
find method 
recover small 


quantities of material to 


amounts of desired minerals 


A Progress Report on Heavy-Media 
Separation 


S. A. Falconer 


field 
now 


An important development in the 


of ore beneficiation is the process 


commonly known as heavy-media 


Chis 


tion of this process and reviews the prog- 


separa 


tion paper presents a brief descrip 


ress made in its application. In general, 
media separation processes will treat 
the 
constituents have an appreciable difference 
the 


heavy-media 


heavy 


any ore in which valuable mineral 


in specific gravity from worthless 
gangue 

separation 
of the 


(3) 


Essential steps in 


(1) 


heavy-media 


processes are preparation 


feed, (2) separation, 


removal of mediur from the separated 


products, and (4) reclamation and cleaning 


of the medium for reuse. Operating costs 


of heavy-media separation plants are low 


because the efficiency of the itself 


prox ess 


as well as of the various units required it 


its operation make for a compact plant 


with minimum space requirement 
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Some Factors to Consider in the 
Application of Sink-Float Separation 


Corl S. Westerberg 


Three media are 
float 


magnetite 


type ot 
(1) 


ferrosilicon, or mix 


magnet 


work 


two; (2) mineral media 
galena, loess 
(3) 


solutions of 


pyrite, barite, 


with water; and chemical! 


cluding calcium 


organic liquids. Selection of tl 


used is based or 


to be 


necessary operating 


the general aspects of sink-float applica- 


tions have been reviewed to point out some 
considered for possible 
the 


with 


factors to be 


ap- 
plications in chemical field. It is 
that 
and a 


involved, 


gained in 
the 


believed 
the 
principles 


experience 


past sound knowledge of 


equipment manufac 


turers can engineer and build mplete 


units for new application 


Use of Chemical Reagents for 
Classification and Settling 


G. Gutzeit and C. C. Coscia 


The theory and factors affecting the 


phenomenon of flocculation and dispersion 
witl a method for 


presented along 


the 


are 
determining electrical charge present 


Examples are given illustrating their use 


in thickening and filtrati perations 


L ses include hydroseparatior uf flotation 


Vibrating Screens with 
Straight-Line Motion 


Peter V. Mancini 


Vibrating screens are available under a 


variety of trade names; however funda 


there are only tv ypes, those 
the 


substantially 


mentally 


in which points on screening surface 


reciprocate over rectilinear 


motion reens, 


closed 


cedly 


straight-line 


the paths are 


paths, that is, 


and those in which 


and either nearly circular or pronout 


elliptical in general outline 


discusses straight-line 


Hydraulic Classification 
Elliott J. Roberts 


Hydraulic classification is unit opera 


tion often used in close « nctio with 


other concentrating devices 


a substantial number of hydr 


fiers are producing finished concentrates of 


iron ore Appli ations include he follow 


ing: iron ore; phosphate rock feed 


preparation closed-circuit grt 


nliinued 





A novel head design for shell-and-tube heat exchangers 
is presented. The design incorporates features of low 
holdup, low pressure drop, and good flow distribution 
among the tubes. A comparison is made with alternate 
head designs. Information is also presented on the deter- 
mination of the head pressure drop and the reduction in 


heat-exchanger effectiveness due to flow unbalance 
Fig. 4 View of new design 
heat exchanger heed Copy 


right Du Pont Magazine 


design of 
HEAT EXCHANGER HEADS FOR LOW HOLDUP 


E. |. dw Pont de Nemours & Co. Ir 


M 7 Cichelli and D F Boucher | 


Wilmington, Delaware 


tube heet would 


45.0 cult 


clable contribution me OVE! GOOD FLOW DISTRIBUTION 
nes can be effecte reduction in 


head volume from that associated with fle listributior 
conventional desigt Che high cost of 
ce fluid usually Its in the 
high 


General Theoretical Considerations 


omes productivity ! i UNEQUAL FLOW AMONG TUBES 
mini 

ressure 

among 


nece 


Design Requirements 


LOW HOLDUP 


MECHANICAL STRENGTH 


* A treatment of the economics of the over-oll ‘ 
design of shell-ond-tube heat exchangers is pre sOF 


sented in reference 2 is alway 
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Force and mass balance on an element 
of volume 


Fig. 1A 
distribution in counter-current heat transfer 


Theoretical effect of process fluid mal 


Fig. 18. Heat exchanger head ovtline showing 


sections for friction loss and pressure drop 


calculations 
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t 

the ordinate 
In effect |] igure 
ionship betweet the 


outlet and inlet tempera 


HEAD PRESSURE-DROP RELATIONS 


Iwo factors relating to the fluid me 


rc ot he id cle ign cause unequal 
pressure drop across the heat-exchanger 
tube { ] j 


(2) uncompensated pressure 


friction loss in the heads and 
variations 
due to momentum changes in the head 

heads is a result 
fluid 


tubes 


Friction lo n the 
the lateral flow of the 
it feeds the 


variation 


proc c 
heat-exchanger 
momentum 


Pressure due to 


have two The first is 
etiect, 
change in a fluid stream is 


pressure 


change ources. 


the Bernoulli where a veloc ity 
accompanied 
by a change 


rhe 


transtier 


corresponding 
ource is the momentum 
fluid 


ind enters a sic 


econd 
that 
main flow stream 
Part of the a 
of the stream making 


occurs a leaves the 
tube 
component of momentum 
the right-angled 
turn into the tubes is given up to the 

tream flowing past the 
within the head. Data of other 


indicate that the extent of 


balance of the 
tube 

vestigator 
transfer to the header 
generally less than the maxi 
(3, 4, 5, 8, 11). For 


implicity and conservatism in comput 


this momentum 
fluid i 
mum theoretical 
ure changes due to momen 
100% 
assumed A 
the outlet 


ing the pre 
tum 


transtier, effectiveness of 
( oroll iry 
head. In 


in order to develop the lateral 


transtier was 


tuation exists in 
this case 
component of momentum ot fluid issuing 
tubes, additional 


required in the fluid flowing 


from the upstream 
pressure 
the head. 
An appreciable 
due to momentum transfer may 
turning flow of the 
it enters the inlet 
head. It i 
is eliminated by the 


icro 
pressure unbalance 
also be 
occasioned by the 
main fluid stream a 
leaves the outlet 
issumed that 


use of appropriate baffle plates or defle« 


he ad and 


this 


tor in the heads 

\ force balance will be used to show 
the basis for the general equation for 
pressure change in a channel of varying 
cro section witl side drawoff In 
Figure 1 two «#-directed forces are ex 
volume 


erted on the shaded element of 


by Newton’s law of motion thei: 


and 
um equals the rate of change of mo 
mentum of the fluid. The two forces are 


expressed mathematically below 


l. Pressure * jrea (7) 


Fanning friction 
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m wae 


Therefore 


Substituting for / dividing 
through by A, and dp to 
one side of the resulting equation yield 


p and /, 
tral posing 


equation lor 


icTOoOSs ‘ head of any 


the following general 
pressure variation 


peo try 


dp 


his equation may be 


the head designs considered cds the 


variation in pressure acr the inlet and 


outlet heads calculated therefrom. Since 
idered (wi decrease 


flow, the first 


in the case col 
n the direction of term 
on the right side of Equation (4 1 
positive, The 
Appendix B shows the 
head design 


the proble mH 


econd term is negative 


integrates 


equation for the that 
elected for 


Calculations re 


finally 
consideration 
the friction-loss term on the 
ide ot Equation (4) le 
of the 
relative 


than 20° 
momentum term in this case. The 
Irictior 
distri 
the ce 


Consequently, in the 


unimportance of the 
loss term in determining pre ure 
bution in a head applies to all 
igns considered 
analysis that follows, c 


be given only to the momentum-transfet 


nsideration will 


term 


Comparison of Alternate Designs 


nown 


tur! 


head design 


The 


ure 2 


rour 
will be considered in 


equation 
ft 7 V } 


d 
P Aq 


obtained by dropping the ction tern 
from Equation (4), will be 


for each case. It is assumed that 


j 


integrated 
flow 
t-head 


is withdrawn uniformly per uni 


irea for the calculation of the pressure 
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equipment 


LATERAL FLOW, CONSTANT DEPTH 


RADIAL FLOW, CONSTANT DEPTH 


Fig. 2. Theoretical head pressure distribution due 1 
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LATERAL FLOW, DEPTH VARIABLE 


oldup, a lateral-flow 
be consid 


this 


jiannel may 


vn in Figure 2 In 


if vl j 
Af 
1g, 
(=) 
if? 
? A 


13 (14), 


an 
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This unusual result states that an in 


finite theoretically pre- 
dicted for the inlet 
drawoff through the tubes per unit-head 
maintained, Of the 
the transier to 
! 


huid 


pressure rise i 


head if constant 


area 1 course, in 


actual case momentum 


the head would be le than perfect 


and the higher pressure for the farthest 
would influence the velocity- an 


dist 


tube 


flow-rate ibution within the head 


The reason for the result evident 


however, from an inspection of Equatior 
(5). The change in pressure for eacl 
tubes approaches infinity because 
constant, w changes by a finite 


} iVs 


amount per unit area of tube sheet, and 


1, the cross-sectional area for flow, ap 


proaches zero 


RADIAL FLOW, AREA CONSTANT 


nce a rad al flow ead result in a 


compensating pressure unbalance owing 
effects, 


given to means for appreciably reducing 


to momentum consideration was 


the holdup and the sharp right-angled 
turn while still maintaining a moderate 
head 
rad 
2D 
in Figure 3, accomplishes 


ither 


Phe 


Figure 


ure change in « due t 


ettect 


pre 


omentum al-flow 


head, shown in and in 
greater detail 


this. In thi 
to the tube 


head a constant area normal 
heet maintained from the 
the center of the head to 


the outside. For calculation of the pres- 


feed point at 


MEAD TAKEN A 


Fig. 3. Heat exchanger head details 
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ure change due to momentum transier, 


Equations (6) ' d (8) apply. 
However, in this case rz, and therefore 


A 


is readily integrated as follow 


1s Maintained constant. Lquation (6 


vith 
ectional ; a, t pre ure 


rise two iniet veloc (ba ed 


on the velocity at 7 


ure change is compet | by a corre 


ponding change in the outlet head as 


hown in Figure 2D 


Details of Final Design 


The he final head 


lesign, as shown in Figure 3, 
to turn the main 


main 
were (1) 
a streamline deflector 
flow stream and reduce holdup volume, 

} 


the regior 
due to 


a splitter vane and radial vanes in 


turning flow to prevent 


losses separator (3 an 
ipproximately constant ar channel 
normal to flow at any rae 
deflector piece 


the 


beyond the 
Bec iulse¢ } 
and 


wg 


locity in entry 


maximum velocity of the pipe 
he radial 
the 


hape d deflector 


line velocity was selected 


flow in the head ; t - » of 
deflector dian 
elected (the inlet and exit 
ire | ft. in diameter ind a l-in. clear 
bottom of the 


beneath it 


ance provided between the 
ce flec tor il d the tube sheet 
Beyond the 
‘ ‘ 
heet, and to maintain a 


normal to the flow at any radiu 


tion (8) shows that rz must be 


to a constant. Thi 
rectangular hyperbola 
nate is the pipe ax! 
line lying in the plane 
urtace. Ton 
head 
d 


equentty I 
beyond the deflector 


cover 1 i urlace 


generated by rotating a 

perbola about the pipe 
re no tubes bevond tl 

not perfectly radial, but t 
not belheved to be 

enough to warrant modifying 

of the head. Figure 3 

of the final head desigi 


if lable ] 


a head volume of 


were elected 

other 
listed above 

For 


were 


mechanical strength 
po ition the 


the tu 


used to 


witl 


respec t to 





Test Results 


portant 
Considera 


problem by 


Table 1.—Design Dimensions, Heat-exchanger Head 


Range of r, ft 


0 


separa 
diverg 
desit 
uccessiully 
plitter vanes are 
A ng le plitter 
talled 


in Figure 3 Phe 


c were 


ed to reduce the 


thereby 


Az 4 vertical thickness of deflector 


Az vertical height of channel throu 


verging 


Appendix A 
he rate 
EFFECT GF MALDISTRIBUTION IN 


COUNTERCURRENT HEAT TRANSFER 


Heat Balance 


Total Rate Eavot 


ledge the 


ed the 


Chemical Engineering Progress 


Valves of z 


0.455 


vertical distance from tube sheet to heed cover 


of ony 


Appendix 6 


ESTIMATION 


h which the moin 


equipment 


\z 


ft 


stream 


flows 


OF FRICTION 


SURE DROP FOR FLOW 


EXCHANGER 


HEADS 


THR 


of any rodive 


LOSS AND PRES 
UGH HEAT 
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The average Ah, then obtained for the 
five segments, and orrectiot 


the hannel doe describe a full 90 


applied as 


Ah 


Sec tion 


Ler Heap: For the outlet head, t 
loss is taken to be an abrupt contractior 


los 


(Ah,), (K, -\ , (BH 


Section 4 


characterized by constant 
urea for flow with either 
fluid withdrawal or addition. The pressure 
described by the 
(6a). 


Chis section 
cre sectional 


hange in this section i 


follow r equation 
tpl lds 
4b) 


ldf (B-7) 


n 


inlet and outlet 
simultaneously, the 


If pressure changes in the 


heads are considered 
momentum term |d(wl)/g,| in Equation 
(B-7) cancels out, as shown in Figure 
2D. The remaining pressure change i 
that due to friction; thus 

4{V'"dr 
dh (2-8) 

) 

29,)), 


INLET 
! fluid 


Heap: For the inlet head there 
withdrawal 


V w,/pA, (2.9) 


AA, j2wrdr 


Combining Equations (8-9 through 
(8-14) with Equation (B-8) and integrat 
ing results in 


(Ah,), 


15 


rhe friction factor f is determined from the 
Moody chart (9) rhe wall roughness 
must include projections from the tube 
suriace, which in this case amounted 
average of about 1/16 in The 
friction factor equals 4/ 


sheet 
fo an 


Moody 


Ourter tinapv: For the outlet head there 
is fluid addition. By the same type of 
analysis as for the inlet head, the friction 
loss is found to equal that for the inlet 
head and is given by Equation (8-15) 


Cometnep INLEet 
Since there is no 
difference in kinetic energy between the 
inlet pipe and exit pipe, and the exchanger 

assumed to be in a horizontal position, 
ior the heads is equal to 


lDror FOR 


Heap 


Pressure 
AND OUTLET 


pressure dro 


sum of the friction losses 
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cross-sectional area for flow, sa.ft 


one half the tube outside surface 
orea, sq.ft 
oss-sectional area of pipe, sq.ft 
surface area of each path of the ex 
changer, mecsured from a point in 
the exchanger to the end at which 


vories 


the tube-side fluid enters. A, 


from 0 to A, 

total crea of tube sheet enveloping 
the tubes, sq.ft 

free cross-sectional area for flow at 
point 1, sq.ft 

channel cross-sectional area, that is, 
free area for section between oa 
and b, sq.ft. 

free area for section between a and 
b and between a and c, sq.ft 

cross-sectional area perpendicular to 
flow along section 4, sq.ft. Note 


that A Avs A 


4 because of 


gh 
constant-area design basis 

channel width, ft 

specific heat of tube-side fluid, B.t.u./ 
(Ib.)(° F.) 

specific heat of shell-side fluid, B.t.u./ 
(Ib.)(° F.) 

differential operator, dimensionless 

hydraulic diameter of channel at point 
in question, ft 

Fanning friction factor, dimensionless 

force, lb. force 

conversion factor, 32.17 (Ib.)(ft.)/(Ib 
force)(sec.”) 

fluid head, ft 

contraction loss coefficient, ¥(A,/A 
dimensionless 

number of velocity heads for a 90° 
bend, dimensionless. This is a func 
tion of R'/D, [See (Ta).] 

contraction loss coefficient, ¥(A,/ A,’ 
dimensionless. [See (10a).] 

length, ft 

total length of channel, ft 

length of channel, ft 

mass, Ib 

pressure, lb. force /sq.ft 

radius, ft 


outer radius of channel, ft 


radius of curvature of flow channel af 
point in question, ft 
average radius of curvature, ft 
radius, ft., of the circle which en 
closes 50% of the total number of 
tubes 
radius, ft., taken to the point where 
the area perpendicular to flow is 
established as follows. On Figure 
1B line ef is located so os to be 
as long as line bd and to be more 
perpendicular to the flow 
temperature of tube-side fluid F 
tube-side fluid temperature in the 
path which has a flow equal to x«w 
tube-side fiuid temperature in the path 
which has a flow equol to (1 x)w 
temperature of shell-side fluid F 
over-all coefficient of heat transfer, 
B.t.u./(sec.)(sq.ft.)(° F 
linear velocity, ft./sec 
velocity head, Ib. force/sq.ft 
velocity in channel at point 1, ft./sec 
average velocity in segment | of sec 
tion 2, ft./sec 
velocity based on A,, ft. /sec 
weight rate of flow of tube-side fluid, 
Ib. /sec. 
total weight rate of flow through 
tubes outside from under deflector 
Ib./sec 


total through 


weight rate of flow 
tubes under deflector, Ib./sec 

total weight rate of flow through heot 
exchanger, |b. /sec 

weight rote of flow radially outward 
in section 4, tb./sec 

weight rate of flow of shell-side fluid, 
Ib. /sec. 

fraction of stream w flowing in one 
half of heat-exchanger tubes, di 
mensionless 

height of heat-exchanger head chan- 
nel, ft 

friction loss due to contraction 

friction loss for flow channel, ft 

time, sec. 

fluid density, tb./cu.ft 


a function 
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Report . . . by Engineers Joint Council . . . on 


PROFESSIONAL STANDARDS AND EMPLOYMENT CONDITIONS 


Unlike the members of most learned professions, the engi- 
neer usually is an employee rather than a private practitioner 
Surveys indicate that about eighty per cent of professional 
engineers are in the employee classification, and this situa- 
tion sometimes creates special problems which are not 
inherent in the other professions. One such problem is how 
specifically to create and maintain an employment atmos- 
phere consistent with high professional standards. 

Certain conditions of employment have had a profound 
influence on engineers and, among other factors, have 
caused a number of professional employee groups to turn 
to collective bargaining. There is a need, therefore, for 
the engineering profession to state clearly the employment 
conditions that engineers expect as professional men. Em- 
ployers should align their policies with respect to the engage- 
ment of professional engineering personnel to meet these 
expectations. Mutual understanding between employers of 
engineers and the engineering profession is essential to the 
establishment of an environment which will encourage the 
individual engineer to achieve full professional stature 


The Report Recommends that: 


¢ MANAGEMENT: 


A Statement from EJC President Chilton 


This report represents the labors of many thoughtful people who have 
considered and discumed the problems of engineers as employees. A 
wide diversity of views was to be expected on problems heaving os 
many romifications as these have. The report was finally odopted only 
after review by the EJC Executive Committee and a Special Task Com 
mittee following months of ardvows work by EJC's Committee on 
Employment Conditions 

it is, therefore, not the work or view of any one individual 


perhaps everyone will find some pert of it with 


and 


which he does not fully agree. It does, nevertheless 

A represent, | believe, a significant epproise! of em 

ployment factors which deserve attention. The EJ 

Boord of Directors endorses the recommendations 

contained in this report and strongly urges the 

constituent societies to examine this entire study 
coretully 

Each of us, as profesional engineers, and all 

others directly or indirectly associated with the pro 

fession, must strive diligently to establish ao clear 

understanding of employment conditions necessary to meet professional 

employee expectations. An employment environment which encourages 

full professional and technical development of employed engineers is 

essential to the advancement of the profession and the realization of 


their fullest contribution to the economy 


Thomas H. Chilton, President, Edt 


utilize the services of engineers more effectively and thereby afford them 


opportunity for advancement and economic improvement 
recognize its responsibility to make engineers feel that they are a part of 


management 


survey areas of communication, recognition, and salaries and, where found 
wanting, correct to conform with standards of professional practice 


ENGINEERS: 


take inventory of their services and actions to make sure that they have a 


professional attitude toward their work 


ENGINEERING 
SOCIETIES: 


establish and employ appropriate means to maintain high standards of 
ethical conduct for professional achievement 


encourage the professional development of their members and 
promote proper recognition of the profession 


ENGINEERING 
EDUCATORS: 


he { X pa 
beginning 
neering 


of d 


probl ! 
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emphasize the characteristics of the profession 
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Whe Wants Collective Bargaining? 
lo obtam reliable 


tatu 
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the current und sthi 
ection of the engineeri 

constituent member ‘ 
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polled 117,917 of their men 
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collective bargaining. Of those polled 
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The Problem and Suggested Solutions 


\ summary of the above might 


to two basic reasons for the 


ation engineer 


ind understood 
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iZeu 


characteristi #W their role ind 


agement has not alway realized 


accepted its obligations to engineer 
If these are the cause 


tated as 


t! problem 
how to the 
the 


of his position and how 
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engineer to appreciate professional 


characterist 
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Engineering—A Profession 
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Employee's Responsibility 





CAUSES FOSTERING COLLECTIVE BARGAINING 


PROFESSIONAL TREATMENT 


eck ' apy ; ate 


PERSONAL TREATMENT 











Management's Responsibilities 
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engineer It seems illogical, therefore, 


that often there is inadequate communi 


cation between management and 
lack of 
tanding on the part of management of 
the 


prote 


engi 


neers with consequent under 


reasons for dissatisfaction among 
ional employees 

Management must recognize the in 
herent professional character of engi 
neering work, It 


management to use its professional em 


hould be a policy of 


ployees to the maximum of their capa 
bilities. Except during the training pe 
riod the engineer should not be assigned 
to tasks which do not require his techni 
cal training and he should be accorded 
individual and professional statu 
mensurate with the quality of hi 


com 
contri 
bution 

There must be opportunity for a con 
tinuation of education. It is important 
that professional employees be given op- 
portunities to participate in activities of 
ocieties. It is 


credit for 


and technical 
that they 
contributions 


scientific 
important receive 
their to the advancement 
of technical knowledge or the profession 
as a whole 

There must be adequate communica 
tion between management and the pro 
fessional employee. There should be or 


ganized orientation and training pro 


grams for new employees. Engineers 
need to understand the basic policies of 
They need to know their 


thei 


their employer 


responsibilities and opportunities 


for advancement. Adequate manage 
ment employee communications require 
a day-to-day relationship supplemented 
by periodic performance reviews, and 
other appropriate techniques 
Salaries must be established which 
the the 


professional employees as related to that 


will recognize contribution of 


of other groups. Salary differentials be 


tween various levels of technical experi 


ence have been substantially narrowed 


during recent Engineers who, 


a period of satisfactory employ 


years 
alter 
ment, find their salaries are only slightly 
higher than those of the recent graduate 
and possibly lower than those of a skilled 
craftsman, are not working in a favor 
able atmosphere. 

Management must minimize the fear 
of job insecurity by adopting feasible 
means for stabilizing the employment of 
professional personnel and suitable ter 
mination policies. Since many engineers 


become managers, there is a need to 
insure that they are employed and de 
veloped in an atmosphere which will fit 
them for their future responsibilities 


Executive talents must be developed by 
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FAITH OF THE ENGINEER 


“As an engineer, | will participate in none but honest enterprise. To him 
that has engaged my services, as employer or client, | will give the utmost 
of performance and fidelity.” 





WHAT IS THE PROFESSIONAL ATTITUDE? 


consciousness, « desire to 


than 


A social 


contribute to rather simply to 


civilization; a resoive to 


above other 


benefit from 


place the public welfare 
considerations 

The acquisition of special skills on a 
high intellectual plane, generally evalu 
ated by means of self-imposed standards 
of excellence 
personal re 


A sense of trusteeship 


sponsibility to protect the client's or 
employer's interest 

Individual initiative and acceptance 
of individual responsibility, both of the 
highest order 
A right to 


adequate financial 


expect and fo receive 


recognition 











experience and training in those phase 
which lead to managerial responsibili 


ties 


Engineering Societies’ Responsibilities 


The engineering societies must take 
the lead in the advancement of the pro 


fession. Among the basic responsibili 


ties of the engineering societies are the 


establishment of standards of ethical 


conduct, rigid requirements for admis 


sion to membership, accreditation of 


educational institutions which grant 


engineering degrees, and awards and 


prizes in recognition of worthy contri 
butions to the advancement of the pro 
lession 


The 


have an additional responsibility to fo 


national engineering societies 
ter a healthy professional climate tor 
employed engineers. Their governing 
their 


unite in 


individual member 


their 


boards and 
should 


forts toward solving the problem 


best et 
‘] he c 
responsibilities are so ‘challenging and 


exerting 


so vital to the current problem that they 
must be considered as obligations. 
efforts ot 


tees to encourage proles ional develop 


Current national commit 


ment of ociety member 


and to promote recognition by the publi 


engineering 


of the professional character of the engi 
\n ob 
hould 


recom 


neers’ work should be expanded 

jective evaluation of the problem 
be continued, followed by specifi 
mendations for the good of the protes 
sion. Engineering societies should adopt 
othcial statements for membership infor 
mation with respect to collective bar 

gaining to the extent permitted by thei 
They should 
acquaint their memberships with those 
the Taft-Hartley Act 


which have a special significance to pro 


charters and constitutions 


provisions of 
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fessional Constructive pro 


grams tor encouraging protession 
sciousness on the part of the engineers 


engineers 


al con 


both before and after graduation should 


be ponsored T herefore, the engineer 
ing societies and Engineers Joint Coun 
to the 


full 


cil should inform management as 
that 
sional achievement 


tandards will contribute to 
prote 

The engineering societies should pro- 
assistance to educa 


with 


vide guidance and 


institutions confronted any 
the 


ional training 


tional 


problem which is detrimental to 
ichievement of full profes 


of students 


Engineering Education's Responsibilities 


Engineering colleges have a 


tor developing 


primary 
responsibility prote 
ional concepts in engineering student 
Professional concepts should be devel 
oped through their application to the 
olution of engineering problems in the 
technical courses, lectures, association 
with students, and by good example. 
Opportunities for engineering educa 
tors to become better acquainted with 
the total environment in which engineer 
work should be expanded through tem 
porary employment in nonacademi 
fields and the utilization of employer 
in the clas 
Such a 


their 


with “professional vision” 
student 
tudents 


rooms and seminal! 


tivities enable to appraise 


tatus more realistically gradua 


tion 


upon 


Conclusion 


here are obligations and responsi- 
bilities 


employee 


resting on both employer and 
Each, of course, has responsi 
bility to advance his own welfare. Be 
yond that, and yet a part of it, each | 
responsibility to the other and to society 
for inculcating 


la 


Grave 
ind developing professional conscious- 


responsibilities 


ness in young members of the profession 
the 


professional 


rest educational institutions 


and 


upon 
societies V arious 
of such responsibilities have been 


the this 


phases 
stressed in several sections of 
report. 
Without a 
no man Can 
But 


tence is demanded of one who expects to 


ound technical foundation 
become a competent engi 


more than technical compe- 


neer 
be recognized as a professional person 
One must observe 
propriate ethical standards and it is im 
portant to cultivate proper understand- 


understand and ap- 


ing of such standards 


(Continued on page 56) 
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Protect Plant and Equipment with 


IVGON “AID 27207 


ere 
th ’ 


gy ROK 
Py 


and save three ways: Exe 


@) Lower Applied Cost 
€) Less Down Time 
€) Longer Lasting Protection 


It takes thickness in a paint film to give 
effective, long lasting protection against 
chemical attack. Corrosion engineers call 
it the “magic five mils.” But to obtain a 
5 mil film with conventional cold spray 
paints means four to five coats, with eight 
to ten hours drying time between. 

But Tygon “ATD” Hot Spray builds the 
magic five mils in just two slow passes of 
the spray gun. Labor costs are cut 20%- 
30% . Down time is held to a minimum. 
And you get all of the protection against 
corrosive attack for which Tygon plastic 
is famous. 


Write for the 


TYGON COATING MANUAL 
This “just-off the-press” manual is 
filled with data to make your 


battle against corrosion easier. 


PLASTICS AND SYNTHETICS DIVISION 


U. S. STONEWARE 


AKRON 9, OHIO 


New York Houston 


| 54E 
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INSTITUTIONAL NEWS 


PROFESSIONAL STANDARDS 


( ontinucd from pag } 


( oncertec 


ulvancement of the prote 


equired if satistactory solution 


ound It 


Veal ts tee Feosell NERY “NATIONAL” 
CONVEYOR DRYER IS DESIGNED TO GIVE 


NATIONAL” Conveyor Dryers are built to specifications determined by experience 


The second annual Trade Fair of the 

Atomic Industry has been moved from 

gained through years of specialization in the Drying Machinery field. They incorporate the Morrison Hotel. Chicago, to the 

many exclusive “NATIONAL” Developments which have established new standards for Navy Pier in the same city. Reason 

drying speed and efficiency. Like all “NATIONAL” Dryers, the Conveyor Types ore Heavy demand tor 

engineered to assure unequalled uniformity and speed under critical drying conditions lo > ra 
' fair 


and to provide the lowest possible cost per unit of product dried. They can readily be ' r At 

110 ol 
designed for uninterrupted, production-line connection with “NATIONAL” Extruders ! ‘ ' Mat 
Automatic Feeders or other special handling equipment, of either “NATIONAL” or 


other manufacture 


With “NATIONAL’S Unique unit construction, there are virtually no limitations as to 
size or productive capacity of either the Single Apron, Multiple Apron or Combination 


Dryers. Present installations range from small, compact units, to machines up to 250 A new course, “Nuclear Engineering 
Topics,” brings to the campus of Pur- 


or longer. Units can be easily added at any time, to take care of future increases in 
. , . 
due University’s (hemical 


capacity requirements : 
lurgical | ngineering 


! nuclear engineer 


rt McLau h 


Illustrated above: View from enclosed end of ‘National’ fourteen-section multiple-unit tua 


Single Apron Conveyor Dryer with three-zone control 


Send for Folder Describing “National” Single and We lose nearly as much water as we 
Multiple Apron Conveyor Dryers and Related Equipment use. Reason: Evaporation. T! wit 


the conclusion reached by 


op = he Southwest Research 
RL Bey parc MACHINERY CO. 33... io 0" 
ne yc, OO “dae” LEHIGH AVENUE and HANCOCK STREET tion « 


pre enting eV Ora 
ce PHILADELPHIA 33, PENNA. 9 t 


} 


\ustrali 


New England Agent: JONES & HUNT INC., Gloucester, Mass 
Cable Address: “NADRYMA”—W. U. Code 
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THIS VALVE HAS 3,500 FATHERS 


More than 3,500 users, specifiers 
and buyers have had a hand in 
the design of the Cooper Alloy 
stainless steel valve. We're 
proud of the fact that many of 
the design features it embodies 
owe their origin to your sugges 
tions and we are equally proud to learn that our 
valve clinics have helped to reduce maintenance 
costs in your plants. 


These Valve Clinics have been held in most major 
industrial centers and our in-plant clinics have 


been held on the spot in dozens of leading 


industrial plants 


Arrangements for a valve clinic in your 
own plant similar to those already held at 
DuPont, Pfizer, Celanese, Standard 
Brands, and many others, may be made 


through our Public Relations Division 


*75 Questions”’. a selection of those 
questions asked most often at our clinics, 


is available on request 


ce ae os COOPER ALLOY 


CORPORATION « HILLSIDE, N.J. 
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INSTITUTIONAL NEWS 


Slime Control... 


CHEMICAL ENGINEERING 
DIVISION OF ASEE TO HOLD 
ANNUAL MEETING 


Place of this major meeting in 
the field of chemical engineering 
education will be Ames, lowa. 
Date: June 25-26. 


A full program i cheduled for this 


important meeting of chemical engineers 
concerned with the future of the field 
J. O. Hougen, Rensselaer Polytech, is 
program chmn., and E. Lightfoot will 
preside over the Monday, June 25, pro- 
gram, which will consist of: D. L. Katz 
on “A Professional Program for Ad- 
vanced Study in Engineering”; J. ¢ 
Garver on “The Bioengineering Pro- 
gram at Illinois”; R. Bird discussing 
“Advances in Diffusional Processes” 
and W. E. Ranz on “Atomization.” 
The Monday dinner meeting will hear 
\. W. Davison, Owens-Corning, discuss 
the “Technical Manpower Situation.’ 
Tuesday's sessions will be presided 
over by M. Smutz, and will consist of 
L. V. Parsegian discussing “The Role 
2 - . 7 - of Nuclear Courses in Engineering Cur 
ricula”; R. Taecker presenting “The 
..»Chlorination of Cooling Water Circuits ::'"; * tec pce “1 
‘ gonne National Laboratories’ Rob- 
Heat transfer losses caused by slime forma- | *''" “Digital ri ai bg ‘eae 
rts ¢ rit: omputing ‘vice 
tion on condenser and heat exchanger water- | and W. Stoker on “Analog Computers.” 
side surfaces can be eliminated by chlorination 
of the cooling water. Water and air-borne | i 
: , : traini school for fabricators, dis- 
organisms —the cause of slime formations— | **,‘Tainins schoo! for fabricators, dis 
2 . tributors, piping contractors and in- 
are effectively and economically controlled by | dustry in the application, fabrication, 
Wallace and Tiernan chlorination systems. welding and forming of unplasticized 


i Da, : ; polyvinyl chloride materials, has been 

The Wallace and Tiernan Series A-664 Chlori- | ccraijtiched at Lawrence. Mass.. by H. N 

nator shown above is one of a complete line of | Hartwell & Son, Boston, and Bolta 

W&T chlorination equipment, designed to | Products, a division of General Tire & 

, , , Rubber. Called the Plastics Fabricating 
give dependable chlorination at all feed ~p 

: Institute, it will have special sessions 

ranges. It is used at large plants where cooling | on the proper methods and techniques 

water chlorine requirements call for a durable | i” the installation of PVC pipe 0 

high capacity unit. Unit Processes in the Fatty Oil, Soap, 

| and Detergent Industry, is the theme 

of the 8th Annual Short Course spon 


s s* 
We Invite Your Inquiries 7 
| sored by the American Oijl Chemists 
Technical information on cooling water chlo- | Society at Purdue July 16-20. A roster 
. : : : : »f outstanding experts in the field wi 
rination is available in our free booklet, | °' yas yon "aa i a , 
‘ ‘ Fe a presen ape avarice registration 
RA-2061-C. Bulletins on chlorination of indus- | j, required. Contact the Society's office 
trial process water and industrial waste treat- | 35 E. Wacker Drive, Chicago |! s 
ment arealsoavailable. Write us for your copy. | The Summer Laboratory Course in 
Techniques and Applications of the 


Electron Microscope, at Cornell, will 
be given this summer from June 11 t 
WALLACE & TIERNAN INCORPORATED 23 aie aly vet lyn ety 
C. E. Hall of MIT, and R. C. Willi: 
of the Univ. of Cal vill b 
co-40 ss turers 
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HIGH-TEMPERATURE 
HIGH-PRESSURE 


GIRDLER 


offers you 
proven experience 
in this field 


- Girdler construction is now unde rway 
on three large plants for ammonia prod 
ucts... in Georgia, Maine and Canada 
These are ical of many high-tem 


perature, high-pressure process plants 


engineered and built by Girdlet 

Our experience in this field 
definite proo! of outstanding pr MAN 
We handle all phases ot the project 


coordinat all work to assure On-time 





construction 
Take advantage of Girdler 
experience when you start to plas 


processing fa ilicies, Call our nearest off 


GAS PROCESSES DIVISION 
Construction of Hydrocarbon Pr 
Producing Plants, Chemical Plant 


Office New Y 


VOTATOR Division 
tus for Liquid and Vis 


mica Indust 


tte GIRDLER 6p. 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 
LOUISVILLE 1, KENTUCKY 
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OVERHEARD 


AT THE 
WATER 





Betty Gurnee is a typist at what 
she used to call a “smelly old plont”... 
you and | will recognize the process 
es acidulation. 


A short drama... reading time 50 seconds, 


He: “Got a bunch of camels around here now? I used 
to fill this bottle twice a week.” 


Betty: “Nobody, I repeat, nobody used to miss that water 
cooler on their way out of the plant. But, since we got the 
new doo-dad out there . . . why, it’s almost like a bonus,” 


He: (Exit, with bottle, muttering) 


That “doo-dad” was a Simpson Mix-Muller. Betty's 
Boss had two reasons for buying it and only one had to do 
with personnel relations. He found that the Mix-Muller 
saved him the cost of ventilating one whole section of his 
plant. With it, he was able to control dust and noxious 
fumes from acidulation at the mixing source . . . because 
the Simpson Mix-Muller can be readily adapted for air 
exhaust or completely enclosed. 


Control of dust and noxious or toxic fumes from dusty 
and dangerous processes is only one of the many 
adaptabilities of the Simpson Mix-Muller. It can be 
as easily adapted for heating, cooling or chemical reaction 
while mixing because it’s designed and built 
to act as an integral part of a process. Some 
of these processes are described in our 
new “Handbook on Mulling”’. Write for your 
copy today and remember . . . mixing and 
the integration of mixing facilities is our 
business at National, it has been for 
over 40 years. 


SIMPSON M/X-MULLER’ DIVISION 


NATIONAL ENGINEERING CO. (eas 
652 Machinery Hall Building \¢ . ») 
* >") 
> ; 
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INSTITUTIONAL NEWS 


COST ESTIMATORS TO FORM 
NATIONAL ORGANIZATION 


Organizational meeting of pro- 
posed new national organization 
is scheduled for June 1-2 at the 
U. of New Hampshire, Durham, 
N. H. 


Tentatively named The National Ass« 
Cost Estimator ind =Cost 
Engineer the propo ed new Organiza 
tion will come into being at the New 
Hampshire meeting 
Under the impetus of the work of 
Irvin Lavine, Industrial Research Serv 
ice, Im ind N. G. Bach of Monsanto 
imong many other active cost engineer 
behind the propo ed organization the 
New Hampshire meeting is scheduled to 
idopt a constitution and by-laws, sign 
the constitution with all charter mem 
bers present, elect officers, install off 
cers, select the time and place of the 


next meeting 


The best articles from European tech- 
nical and industrial journals, trans- 
lated and digested, are now available 
monthly to American industry through 
the Office of Technical Services, U. S 
Dept ot Commerce The means di 
tribution of the monthly publication 
“Technical Digests” published by the 
Organization for European Economix 
Cooperatior 0 
A technical writing workshop to pro- 
vide practical instruction and super- 
vised practice in the efficient prepara- 
tion of effective technical reports wil! 
be held at the Pennsylvania State Uni 
versity September 16-28 

The workshop will be limited to 40 
practicing scientist ind engineer “ 
have morning lectures and afternoor 


workshop periods 


A $2 million gift toward the comple- 
tion of the engineering and science 
center of New York University’s 
Heights campus has just been made | 
Frank Jay Gould, noted American fina: 


cle 


A three-year contract for research 
into titanium has been awarded to the 
metallurgy division of the chemical et 
gineering department of the Univ 
Tenn, Contract comes from the | 
Office of Naval Resear 

The most comprehensive instrument- 
automation event in the world, |SA 
lit Annual Instrument-Automatiot 
( onterence ind Exhil chedyl 


" ‘ , 
tor yew LOTR 








NEW AUTOCLAVE “DISPERSIMAX”... 


The Answer to Maximum Gas Dispersion 


Autoclave Engineers have been instrumental in the development of the 
“Dispersimax."’ The impeller of this device pumps gases continually through 
a liquid kept in constant agitation in the presence of o suspended catalyst. 
This greatly increases the interfacial contact of solids, liquids and gases. 
Extensive tests at the University of Pennsylvania have shown that this 
device will decrease reaction time many fold and in a great many cases 
is expected to result in reactions taking place ot lower pressures, which 
would mean lower costs for plant size equipment. The drawing at the 
left shows how the @ ‘‘Dispersimox’’ works. The hollow rotating shoft is 
provided with inlet ports above the liquid level and ovtlet ports at the 
impeller. Rotating impeller blades at the bottom of the shaft creote o 
suction which circulates the gas continuously down through the shoft and 
out through the liquid with its suspended catalyst 


The poth of the dotted ar- Here is another example of Autoclave Engineers constant search to 
rows indicates Flow Pattern produce better tools for re search, Write for Bulletin No. 1254. 








AL TUCLAVE ENGINEERS 


2930 WEST 22no STREET @ ERIE, PENNSYLVANIA 





KELLOGG 


For Optimum Efficiency at Minimum Cost, 


Heat Transfer Equipment Needs Kellogg’s 


WHEN a process plant's efficiency, and even 
its economic success, depends on the per- 
formance of heat exchangers, this vital 
equipment becomes more than a “‘packaged”’ 
item or even a matter of following specifica- 
tions. Optimum performance, at minimum 
cost to the customer, demands all of the 
extra know-how, know-when, and know- 
where that the fabricator can put into the 
job. It requires, for example, a thorough 
knowledge of heat transfer, stress analysis, 
metal fatigue, corrosion control, metallurgy, 
and welding techniques, plus the inherent 
ability to apply this knowledge to the spe- 
cific problem at hand. 

At M. W. Kellogg, the instinctive appli- 


cation of this kind of knowledge—which 
goes into the design and fabrication of 
every Kellogg heat exchanger or other proc- 
essing unit, is what we call the “built-in 
engineer’. This important extra, together 
with Kellogg’s other facilities guarantees 
performance, minimizes maintenance, and 
often reduces initial costs. In one recent 
instance, a saving of $5,000 for a customer 
resulted from a slight change in design sug- 
gested by Kellogg's staff. 

We welcome the opportunity to demon- 
strate, in cooperation with your own design 
engineers or alone, what Kellogg’s “‘built-in 
engineer’ can contribute to your new proc- 
ess equipment. 


Fabricated Products Division 


THE M. W. KELLOGG COMPANY, 711 THIRD AVENUE, NEW YORK 17,N. Y. 


The Canadian Kellogg Company, Limited, Toronto 


¢ Kellogg International Corporation, London 


SUBSIDIARIES OF PULLMAN INCORPORATED 
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Ghee. See aha ‘ atte 


MAJOR PROCESS OPERATOR ENTERS 


ALUMINUM FIELD 


Olin Mathieson will enter alumi- 
num industry with giant facilities. 
initial investment: $120 million. 
New plant marks potential chem- 
ical boom of Ohio Valley area. 
With what believed 
nirst 
Olin Mathieson is et 


fully 


integrated 
tering the 


num ndustry 





Engineering studies are underway for 
a new tall oil fractionating unit at the 


la pliant I \l 


Production of high quality 


silicate glaze opacifers 


alcoho! is being 
Department of The 


Tetrahydrofurfury! now pro 
by the 


Cats Co 


duced Chemicals 


Quaker 
hydrogenation 


by a new low pressuré cote 


lytic process developed in the 


company's research laboratories Locoted in 


Memphis, Tenn secured from a 


plant The 


hydrogen is 


nearby new process will mean an 


immediate price cut, the new production will 


probably mean a still further reduction 


" 
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Hooker Chemicals’ new $11 villi chle e 


caustic plant at North Vancouver, B. ¢ will go 
1957 
which permits operation at 


27 000, thus 


imecrease in 


into operation early in viilizing a new 
type electrolytic cell 


30,000 amperes 


ing ovtput per cell 


rather than raw 


with no floor 


space 


An Advanced Electronic Data Lab- 
oratory has been established as a new 
Consolidated 


namics Corp. to undertake 


facility of Electrody- 


<quipmer! 


A new facility for the manufacture of 


technical parathion 
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WHAT'S DOING IN’ INDUSTRY? 
ee | 


Power and alumina left reduction plant 


center, and rolling mill, upper right, of Olin's 


planned new mojor primary aluminum facility 


\ new Canadian plant for the 


duction of its 


pro- 
line of building main- 
tenance and construction materials 


| 


Mobay Chemical's new urethanes plant 
at New Martinsville, W. Va., 


pleted only ago, will be 


two months 


tripled in size 


Digesters fabricated with lconel-clad 


steel appear to be the answer to the 


alarming increase in the corrosion rate 





TURN FOR MORE NEWS ON 


N sTery 
RESEARCH 
NUCLEAR 
OVERSEAS 














INDUSTRIAL NEWS 


NEW LOW-COST PROCESS TO PROVIDE LONG-SOUGHT 
RAW MATERIALS FOR NEW CHEMICAL DEVELOPMENT 


Peracetic acid, literally “frozen” out 
of traditional acetaldehyde-acetic 
acid production stream by Carbide 
and Carbon Chemicals, may be 
source of new chemical industry 
based on the higher epoxides. 


Sizeable pilot plant now in opera- 
tion, full commercial plant in two 
years. Carbide already offers sam- The Process 
ples of key epoxy derivatives for I, - ae ee oe a pee 
commercial development. re oer > Se eer. e Pees eee Andee 
‘ deny ! i MIC Ze€ . Field, vice-president; Dr. Benjamin Phillips, asst 
director of research; R. W. Eddy, asst. mgr. fine 
chemicals; and W. A. Woodcock, mgr. fine chemi 


cals 


Becco Chemin 
ind Haas, Du Por 
istern Regional Re 
ot the Dept 
culture Work has centere 
use of peracetic i 
gent, problet 
tic cheaply, in 


to he 


Epoxides 


« 
simplified flow-diagram of new process contrasted with conventional acetic acid process 


oir 








ocetaldehyde 


(a al 
acetic acid Styrene Oxice 


>”? 





B 
Vinvievclohexene Dioxide 
Vinyleyclol ! Monoxide 
(1,2.-E poxy-4-V inyvl 


3,3-Tetrametl 
\ 





had beet 


Up until now there 





tical way to make peracet 
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The “neck” between the pump 
chamber and motor area of this new 
Chempump acts as a thermal barrier 
to the transfer of heat from the 
pumped fluid to the relatively cool 
fluid circulating in the rotor cham- 
ber. Further motor section cooling is 
achieved by the heat exchanger 
girdling the stator 


New handles hot fluids 


@ No seals .. . no stuffing boxes 





@ No fluid loss or contamination SPECIFICATIONS 
@ No lubrication . . . 90% less maintenance 


Horsepowers ; to 7'6, in 6 models 


@ Just one moving part 
Heads to 190 feet (maximum) 


Now you can pump heat-transfer fluids, hot Capacity to 200 GPM (maximum ) 
vegetable and mineral oils, silicone fluids—without Materials of 

leakage : without contamination, even under construction * cast iron, cast steel 
extreme vacuum or pressure! This new Series 1 400-series stainless steel 
Chempump ends the problems of transferring or 


a Temperature limit” 1000° 
circulating such hot “problem” fluids as Dowtherm, ° 


Arochlor, fatty acids, vegetable oils or others. Pressure limit® . 150 psi 


? 
> ‘ 4 rer are sine 
I ump, motor and heat exc hanger are combined ina "Standard. Designs for higher temperatures or pressure 


j 


single, compact hermetic package. Pump impeller using other construction materials, available on special order 
and rotor are an integral unit—¢ hempump's only 











moving part. 


Fluid enters the rotor chamber, and is completely 
isolated from the stator section by a corrosion 
resistant, non-magnetic liner. A portion of this fluid 
is continually re-circulated in the rotor chamber 
and through an integral heat exchanger by an 
auxiliary impeller, to cool the motor. Pressure 
balance at the “neck” prevents intermixing of fluid 
in the motor section and fluid in the pumping se« 
tion while the Chempump operates at a steady state 
Motor windings keep cool, yet there’s no heat loss 
of pumped fluid. 


No shaft-sealing device is needed. Normally hard- First in the field 


to-handle fluids—hot, volatile, toxic, corrosive, 


explosive, radioactive—just can’t leak or become process pro ved 


contaminated. 


Get the facts. For details and application data, send 
for new Bulletin 1040. CHEMPUMP CORPORATION « 1300 E. Mermaid Lane * Phila. 18, Pa. 
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FLUOR OFFERS A COMPLETE 





ENGINEERING AND CONSTRUCTION SERVICE 


from project concept... to finished plant 


Neither raw-material source nor end-product clas- 
sification limits Fluor’'s services to the process in- 
dustries. A completely integrated organization and 
the broad experience of its staff enable Fluor to 
undertake projects of any size... any complexity 
... any proce at any location. Fluor’s ever- 
growing reservoir of experience is gleaned from all 
the industries and fields it serves: petroleum refin- 
ing, petrochemicals, chemicals, electric power, 
heavy construction, and atomic energy. We can 
thus bring to bear many new ideas and techniques 
on the problems of any one industry. 


And since we are equipped to accomplish every 
phase of a new facility—research, design, engineer- 
ing, construction—we think in terms of the entire 
project rather than of an isolated part. The result 
is a 65-year record of successful plants with low 
initial investment and minimum operating costs. 


FLUOR 


Engineers « Constructors 


The FLUOR CORPORATION, Ltd. 


2500 So. Atlantic Boulevard, Los Angeles 22, Calif. © Offices in Principal Cities in the United States and Canada 
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products- 
advertised in this issue 


OO -CMgmur~™™s 


WC Technical Representative. His training 
plus practical experience enables him to 
give you the best information eveileble in 
selection & use of chemicals in your proc- 
essing. A call to Carbide and Carbon 
Chemicals Co. will bring him to you. 


Mesa oe 


3R Sifter. A chemical plant sifter with a 
stainless steel product zone, the model M 
Ber-Nun rotery sifter has every desirable 
feature wanted on @ screening job. B. F 
Gump Co 


465A WNordstrom Valves. Ninety basic in 
novations ere claimed for the Rockwell 
Some ere listed. Valves 
are lubricant sealed for positive shutoff 
Rockwell Mfg. Co 


Nordstrom valve 


4A Demisters. Thruput in distillation equip 
ment can be increased by using Yorkmesh 
demisters. Send details on your operating 
conditions & Otto H. York Co., Inc. engi 
neers will undertake to improve perform 
ance of existing equipment 


B4A_ Filters. Sparkier Mfg. Co. describes 
in detail why their original, horizontal plate 
design & flow principle gives high efficiency 
with verious filter aids. Easily dismantied 
for cleaning al! inner surfaces providing 


complete sanitation 


10L Turbo Feed Pumps. 
turbine & governor are compactly designed 
& precision built as an integral unit. Mini 
mum size, low steam consumption. Ranges 
to 800 gal./min. J. S. Coffin, ir., Co. 


11A Crystallization Equipment. Developed 
by Krystel & made available through 
Siruthers Weils Corp., equipment for pro- 
duction of better crystal products at low 
cost. Steff available for consultation or 
laboratory tests. 


12A Refrigeration. 
saving adventages of weter vapor refrigera 
tion set forth by Ingersoll-Rand using their 
stearvijet coolers 


Matched pump, 


Check the six cost 


DEVELOPMENTS of the month (Cont.) 


34 DATA SHEETS ON EIGHT NEW EPOX- 
IDES. Carbide & Carbon Chemicals is making 
available, from «# specie! pilot plant, ex- 
perimental quentities of eight new epoxides 
produced with peracetic acid. Listed on 
the chart, these epoxides offer a number of 
possibilities to engineers engaged in the 


production of synthetic resis, odorants, 
plasticizers, or other organic chemical 
development or manufacture. Essentially 


new es raw materials, since their present 
availability and economic attractiveness is 
besed in peracetic produced by @ new 
process developed by Carbide (see story p 
64), a full scale plant to produce them is 
expected to be ready within two years 
The data and samples available through the 
date service post card offer the first step 
towerd consideration and trie! for possible 
use in your existing or contemplated proc 
esses. For date sheets on all eight in the 
chart, circle number 34 on Data Post Card 


(Continued on page 69) 
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13A Diaphragm Control Valves. Kieley & 
Mueller, inc. valve design feetures & pro- 
duction stenderds invite comperison, point- 
ing up the superior velue claimed for these 
valves. 


14A Therium. Davison Chemical Co. an- 
nounces an expended program in coopers- 
tion with Rare Earths, Inc. for production, 
sale, research & development of thorium, 
cerium & other rere earth compounds. 


15A Metering Pump. Lepp insuletor Co., 
Inc. autopneumetic Pulsafeeder provides 
continuous sutomeatic processing of liquids 
not satisfactorily handied by plunger-type 
metering pumps. Adjusts from zero to 
capacity. No stuffing box. 


16 Force Balance Transmitter. Fischer & 
Porter Co. announce the first of their 1500 
Series—the No. 1575. For converting from 
differential pressure to a 3 to 15 |b./sq.in.g 
signal. Provides instantaneous 
transmission of flow rate. 


eccurete 


17A Mixers. Years of experience in the 
design of continuous mixers for extraction, 
blending & spent solvent recovery heve 
resulted in the Turbo-Mixer from General 


American Transportation Corp. Another 
petrochemical operation shown in flow 
sheet 


18L Industrial Pumps. Named Verti-ine, 
these pumps are the product of Layne & 
Bowler Pump Co. Units are designed & 
engineered for booster service, fire pro- 
tecting, cooling, general pumping service 
of water & other liquids. 


19A Laminated Tape. Called Plicofiex No. 
340 a laminated tape for protection of pipe- 
lines against corrosion. Available in bleck, 
white & six brillient colors it can do an 
extra job by eliminating frequent costly 
painting. Uniform thickness. Plicoflex, Inc. 


20A Feeder. Called MIKRO Rotary Aijr- 
lock unit provides idee! method of feeding 
free-flowing materieis under pressure or 
vecuum while sealing in sir or ges from 
passing on with materials. Available for 
low or high pressure use; capacities 100 
to 15,000 Ib./hr. Pulverizing Machinery 
Div., Metals Disintegrating Co., Inc. 


Intro 


21A Tank Vent & Flame Arrestor. 
duced by Black, Sivalic & Bryson, inc. «@ 


lightweight unit featuring high capacity 
pressure & vacuum relief, single seal, su 


perior design. 


22A Voelves. Efficiency of these vaives in- 
dicated by ability to hold to 25 microns 
absolute pressure after 2 years on vacuum 
service. Sizes 1/2 to 12 in. in various 
body & trim materials. Crane Co. 


23A Engineering & Construction Services 
Blaw-Knox Co. have years of experience in 
design, engineering, procurement, construc 
tion & initial operation of all types of 
process plants in addition to remodeling & 
modernizing existing Consultation 
available. 


units 


244 Teflon Gaskets & Accessories. U. S 
Gasket-Belmont Packing Co. Teflon Chemi- 
seal geskets & accessories for 
piping listed in ad are briefly described & 


chemical 
illustrated with cuteweay views 


25A Process Equipment. Schutte and 
Koerting manufacture jet apparatus, rote 
meters & flow indicators, valves, heat trans 
fer equipment, gear pumps Information 
available on individual units 


26A Limestone. The Norfolk and Western 
Railway can tell you where to locate «4 
deposit of 100 million tons of limestone 
strategically pleced & on their line. in 
quiries treated as confidential 


27A Filters. Built to meet exacting re 
quirements of process engineers Eimco Corp 
filters give guerenteed performance. Wide 
range of types includes vacuum & pressure 
designs. 


28A Entrainment § Separetors. To get 
cleaner, more economical liquid/vapor sep- 
aration investigate Schuylernit units. Recom- 
mended for use in vecuum & flash towers, 
ges ebsorbers, evaporators, etc. Schuyler 
Mfg. Corp. 


29A impervious Graphite Equipment. Prices 
of standard, quentity-produced Karbete im- 
pervious graphite equipment from National 
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Carbon Co compare favorably with those DEVELOPMENTS 
of materials less resistant to corrosion. De OF THE MONTH 
livery usually from stock (Continued) 
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sures). Particularly adaptable for use with illustrated, the book 
corrosive or hazardous liquids 
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let contains up-to 


34A Plug Valves. Lubricated plug valves date date on uses of 


from Wm. Powell Co. are aveilable in ali dium nitrite for 


nt "“ 
types of bronze, iron, steel, as well as “Orrosion preventio 


230A Packaged Agitator. Said to be the ? - 
complete solution of your fluid agitator a & 
problems through one centrally-controlied, 5 
thoroughly responsible source. See list of n ——. 
features. Philedelphie Geer Works, Inc. z = 
231A Ammonia Plants. Foster Wheeler Corp. coeeowon g Z 
are specialists in the design, fabrication & petvemtion z 
erection of all phases of process & equip- " om 
ment. Seven plents erected by them now » > 
produce 1,035 tons/day of ammonis n 
m ’ 
324 Mixer. Read Standard Corp. mixer = 3 ‘ n 
has a unique splitlevel bow! which pro > 
vides greater surfece ratio to volume of 35 SODIUM NITRITE > m ¢ ye) 
mix. Line of paper coating mixers sup A new edition of « > a) “om 
plied for manual or hydraulic discharge in |5-pege booklet on z = 
150 to 750 gal. working capacities Sodium Nitrite for < 2 9] vo 
rust & corrosion pre- : a 
33A Metering Pump. The Delta P pump vention te eveltehle $ » » - 
@ product of the Milton Roy Co. provides from Solvay Process "4 = «< 
practical downh metering (controlied vol Division af Allied 4 . 
ume pumping from higher to lower pres Chemical & Dye Corp B oO 
za 
Oo 


A 6 OA ON 


semi-stee!. Feature quick & positive opere 











tion. Require only quarter-turn to open or 
close 


35A Carbon & Graphite Products. Graph 
ite electrodes, anodes, molds & specialities 
available from Great Lakes Carbon Corp 
are carefully packaged adding another plus 


: > 
‘ ‘ 


factor to the line 


36L Cooling Tower. Marley Co. specialists 
in water cooling supply you towers with 
consistent ability to deliver cold water at 
specified temperature & volume. Their 36 COOLING 
facilities devoted 100% to science & tech TOWERS. Construc 
niques of water cooling tion & operational de- 

tails of the new Foster 
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Numbers without letters indicate date aveail- 
able as described in Data Service “Briefs.” 
Numbers with letters refer to further date 
concerning products advertised in this issue. 
Letters indicate position of advertisement on 
page (if more than one on « pege)—t, left; 
R, right; T, top; 8, bottom; A indicates full 
pege; IFC, IBC, and OBC are cover adver- 
tisements 
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37A Heat Exchangers. You can save work, Wheeler induced z ow 
engineering costs, delivery time, repairs, & draft cooling tower 
initial cost by using Whitlock Mfg. Co ere described in « G 
standardized heat exchangers Various special bulletin. In wn 
types illustrated addition to @ three 
dimensional wash —_ 
38A Lithium. A check list for the use of r - S @e 
n ° 
lithium researchers is offered by Lithium rows - & b Zz 
' , the 
Corporation of America, Inc. Check your — pv F 
lication includes rm 
particular field of interest & appropriste : , 
literature will be sent you perspective Grewings 4 wn 
of major equipment 
m s 
239A Process Equipment. Now you cen features —— = Zz wn 
test out your theories in BartiettSnow  “etermixer ari't 2 Qo z 
experimental units available for rental or  *'™netors, full cone z 0 
purchase. If inconvenient to run in plant spray nozzles, double & ca z 
tests arrangements may be made to run liamond fill racks > = *- mM 
them in their laboratory in presence of ** F 3 ms _ 
& direction by your techniciens ont m page 70 r 
he 
- ~«< 
2) 
P°) 
Oo 


A 6 WOA ON 











cr 
tf 
ee 
'g 


{. 
y* 
c 
~” 





prod ucts-(con.) 


advertised in this issue 
PMA LE LLM EE CAEL ate CY ps. All, 


40A Rotary Vacuum Filters. Higher yield 
in your case may mean one of several 
things. Filtration Engineers, Inc. units ere 
custom-designed continuous vacuum filters 
all designed to improve your yield. 


41A Porcelain Raschig Rings. Two im- 
portant reasons make these Raschig rings 
the best bet for your tower packing—purity 
& strength. Bulletin available containing 
description & specifications. Lapp Insulator 
Co., Inc. 


424 Penerez Hydrocarbon Resins. Mate- 
rials provide product improvement for arti- 
cles such as shoe soles, floor tile, wire 
covering, tire, & others. Available in any 
color from Barrett No. 1 to 18. Softening 
point from 40 to 300°F. Pan American 
Chemicals Corp 


43A Process Equipment. The Pfaudier Co 
gives you some quick facts about their 
services & equipment in @ reproduced page 
from Corrosioneering News. Includes much 
pertinent information 


44A Wydreater. You can reduce your bur- 
den in dehydration of pure dry crystals by 
installation of @ Sharples Corp. Super-D- 
Hydrator. Listed are two important fects to 
consider in your planning. 


Oat Sh ab, Si " te iid 
DEVELOPMENTS of the month 
(Cont.) 

37 «ELECTRIC MOTORS. “The New L. A. Line 
of Electric Motors,” « two-color bulletin 
from The Louis Allis Co., includes photos 
& information on the new open drip- 
proof, as well as enclosed & expinsion- 
proof, electric motors manufactured by 
them. Includes cutaway views plus ten 
explanatory technical drawings & graph 
which provide essential data on perform- 
ance & application features. 


(Continued on page 72) 








45A Thin Wall Tubing. A new answer to 
design problems is given by using Superior 
Tube Co. lerge O.D. thin wall tubing eveil- 
able in most materials & sizes to 1Ve in 
0.D., 035 in. well maximum; Monel & 
certain stainless steel in sizes 22 in. O.D 
& 025 in. wall meximum. 


464 Metallic Filter Cloth, Newark Wire 
Cloth Co. materials do stop solids. Wedge- 
shaped openings ellow only filtrate to pess 
through. Cloth is reversible, both sides are 
identical. 


47R Spray Dryers. included in the Nerco- 
Niro line ere centrifugal etomizers to handle 
capecities from «@ few to 36,000 Ib./hr 
Specie! designs eveileble for ebrasion & 
corrosion resistence as well es other uses 
Nichols Engineering & Research Corp 


48A Process Equipment. Versatility in de- 
sign, engineering & fabrication of these 
units is guerenteed by past performance 
in all processes. Acme Coppersmithing & 
Machine Co. Investigate 


170A lon Exchange. Cut process costs by 
use of the lon exchange method. If yours 
is @ problem of recovery, concentration or 
separation of chemicals in solution a Per- 
mutit Co. process can help you. 


50A Turbo Dryer. A closed circuit system 
with recirculation of inert gases, condi- 
tioned air & vapors which offers unusual 
advantages. Small gas makeup required be- 
cause of negligible pressure drop through 
unit, Wyssmont Co., Inc. 


55A Coating Manual. Protect your plent 
& equipment by use of ATD paint avail- 
able from U. S. Stonewere Co. Recent 
manual is filled with data to make your 
battle against corrosion easier. 


56L Conveyor Dryer. Lowest cost per unit 
of product dried is the claim for every 
National Drying Machinery Co. unit. Unique 
unit construction makes size & productive 
capacity unlimited. 


5S7A Valves. Cooper Alloy Corp. stainiess 
steel valves embody design features origi- 
nating from suggestions of countless ex 
perienced users evolved at in plant clinics 
“75 Questions,” a booklet of selected ques- 
tions asked at such clinics is available 


5S8A Chierination. Heat Transfer losses 
resulting from slime formation on con- 
denser & heat exchanger waterside surfaces 
can be eliminated by chlorination of cool 
ing water. Technical information aveilable 
Wallece & Tiernan Inc 
5S9A Process Plants. The construction of 
hydrocerbon processing plents, gas pro- 
ducing & chemical plants es well es process 
equipment has been the chief interest of 
Girdler Co. for many years. Take advan 
tage of their experience in planning your 
process facilities 


604 Dust Control. Dust & noxious fumes 
resulting from acidulation at the mixing 
source yield to control when «a Simpson 
Mix-Muller is in use. May be adapted for 
heating, cooling or chemical reaction while 


mixing. National Engineering Co 
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61A Autoclave. Called Dispersimex this 
new sutoclave is the answer to maximum 
ges dispersion. Extensive tests show de 
vice will decrease reaction time. Use fre 
quently results in reactions occurring at 
lower pressures. Autoclave Engineers. 


62A Heat Transfer Equipment. Optimum 
performance et minimum cost is the result 
where febricetor know-how, know-when & 
know-where ere put into «a job M W 
Kellogg Co. long experience in the field 
gverentees such performance 


65A Process Pumps. Nemed Chempump, 
unit handles hot fluids without leakage 
impeller & rotor are an integral unit & the 
only moving pert. Specifications listed 
Chempump Corp. 


664A Engineering & Construction Service. 
Fluor Corp., Ltd. offers these services to 
those in the petroleum refining, petro 
chemicals & chemicals fields. Complete 
service from project conception to finished 
plant. 


71A Spray Dryer. A new semi-works spray 
dryer said to be compact, give high yield, 
easy to clean available from Bowen Engi 
neering, Inc. Fully prefabricated it requires 
only hours to erect. Drying temperatures 
200 to 750° F 


73A Process Filters. You can relax with 
confidence that your filtration processes are 
efficient, trouble-free & profitable by in 
stallation of Process Filters, Inc. units. In 
formation aveilable. 


75A Process Equipment. Whatever your 
requirement be it a single boiler to « 
huge tower, Badger Mfg. Co. is prepared 
to supply it. Shop facilities available for 
building & testing needed equipment. in 
vite their bid on your project 


77A Stainless Steels. Specialized service 
aveilable from G. O. Carlson, Inc. in the 
field of stainiess steel either in plates, 
bers, sheets & other shapes because stein 
less steel is their only business. 


79A Pipe insulation. Called Unibestos 
this pipe insulation for chemical plants is 
the product of Union Asbestos & Rubber 
Co. Single-layer Unibestos easily installed 
on the job. Available in sectional form 
through 44 in. O.D 


80L Heat Exchangers. Units fabricated 
from stainless steel & standardized for 
quick delivery are product of Doyle & 
Roth Mfg. Co., Inc. ASME standards govern 
fabricating procedures 


SIA Steel Belt Conveyors & Coolers. From 
Sandvik Steel, inc. units which provide « 
continuous way to process hot chemicels 
Handle materials to temperature of 1900° F 
Other uses for units without weter-bed 
cooling errangement 


64. Heat Transfer & Process Units. Severe! 
units in line of Manning & Lewis Engineer- 
ing Co. are illustrated. Fabricators work 
with ferrous & non-ferrous materials 


(Continved on pege 72) 
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BOWEN 
SEMI-WORKS 


SPRAY DRYE 


* COMPACT 
* HIGH YIELD 
*® EASY TO CLEAN 


* LOW OPERATING 
COSTS 


From one position the operator can observe the chamber interior, 
read the iniet and outlet temperatures and adjust the oir heater 


@ At last a fully prefabricated spray dryer 
requiring only hours to erect. The new 
reasonably priced Bowen Semi-Works 
Spray Dryer makes available a small, com- 
pact unit requiring a working area of only 
7x9 feet, completely prefabricated and 
transportable through usual factory open- 
ings. Surfaces in contact with the product 
and feed material are of stainless steel 
thruout. Drying temperatures are variable 
between 200°F and 750°F to accomodate 
a wide variety of materials. 


An interesting illustrated booklet, Bul- 
letin 36, is available. Send for it today. 


for Free 


BOWEN ENGINEERING, INC. waan L. Literature 


NORTH BRANCH 13, NEW JERSEY 


BOWEN ENGINEERING, INC. 


jzed Leader in Spr : ’ : 26 
peces” Pray Dryer Engineering Since 19 NORTH BRANCH 13, NEW JERSEY 


Please send me Free Literature on Bowen Semi-Works 
Spray Dryer. 


NAME ___ 


"BOWEN SPRAY DRYERS 


q . Always Offer You More! _ 


COMPANY - 
ADDRESS 


ZONE 
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85A Chromiumnickel Stainless. Use of 
this material frees hopper from source of 





constant trouble in process units. Easy to 
clean & keep clean metal is sanitary & 
minimizes maintenance. Internationa! Nickel 


Co., Inc 


87A Shipping Containers. Nationa! Lead 
Co. now has available a line small con 
tainers for shipping & mailing of radio- 
active materials. Seid to be easy to handle 
& easy to decontaminate. Meet ICC-55 


requirements 


BBL Corrosion Protection. 
rial from Atlas Mineral Products Co. offers 
plant wide protection from corrosion. On 
the-spot technical advice service available 
from beginning to end of job. 


Coating mate 


89A Drying Equipment & Textile Machin- 
ery. Manufactured by Proctor & Schwartz, 
Inc. this machinery assures you of uni- 
formity of product, longer life, less down 
time, & manufacturer's service 


9OL Centrifugal Pumps. Eastern Industries, 
Inc. model D-11 is the smallest, close 
coupled, single-stage centrifugal available 
Fabricated in many materials Eastern pumps 
range from Ve to % h.p., capacities to 
70 gal./min,; pressures to 65 Ib./sq.in. 


VIA Job Opportunities. See the long list 
of opportunities awaiting you at the Cal 
tech Jet Propulsion Laboratory. If you 
qualify contact them today 


924 Heat Exchanger, Steel & Alloy Plate 
Fabrication. Illustrated is a 42-ton stripper 
with diameter of 6 ft. 1.D., height 133 ft 
3 in., shell thickness % in. Downingtown 
Iron Works, Inc. are prepared to supply 


your specific needs 


944 Tantalum. if this is o metal you need 
you can't afford to do without it. Fansteel 
Metallurgical Corp. can evaluate the pros 
& cons as applicable to your process en 
abling you to reach your own conclusions 


95R Elecfrometer. for stable amplifica 
tion of low-level d.c. signals use a Curtiss 
Wright Corp. dynamic capacitor electrom- 
eter, Measures current as low as 10°14 


amp. High input impedance 


Developments of the Month 
(Continued) 


96L Centrifuges. Modern units for con 
tinuous chemical processing available from 
Centrico Inc. made by Westfalia Separator 
AG. For use in the chemical, pharmaceuti 
cal, food processing & oil industries 


97L_ Filtration Units. Ranney Method Water 
Supplies, Inc. now can offer a program for 
every community & industry. Engineering 
research makes available latest modern 


supply techniques. 


97R Structural Plastics. 
need fabrications of components with long 
service life, high impact strength, light 


Whenever you 


weight, & chemically inert to 170° F. con 
sult American Agile Corp. pioneers in the 
field 


98L High Alloy Castings. In thirty years 
in the field Duraloy Co. has initiated many 
firsts in high-alloy castings. All products 
carefully controlled & quality tested 


99R Tubular Filters. Industrial Filter & 
Pump Mfg. Co. tubular filters have im 
portant new features due to flow from 
inside of tube. Units are simple to operate 
& easy to clean. 





A.1L.Ch.E. MEMBERSHIP — 
Brochure—"“Know Your Institute’ 
tells objective aim and benefits to 
chemical engineers who join this 
includes 


nation-wide organization, 


membership blank. Circle number 


39 on Data Post Card 











1O1R Process Equipment. Goslin-Birming- 
ham Mfg. Co., Inc. is prepared to shoulder 
the entire load from design to finished 
product if you have a processing problem. 
Engineers always af your service 


102L Laboratory Stirrer. Electronically con 
trolled, a laboratory stirrer equipped with 
special Bodine motor & Thyratron tube 
control Variable speed at full torque. 
1/50 hp. motor may be run in either 


direction. Ace Glass Inc 


103R Swing Joints & Assemblies. Five 
reasons for the superiority of these parts, 
are listed. Line is complete to meet every 
need. Sizes | through 4 in. All steel or 


malleable iron. Barco Mfg. Co. 


: 


38 NEW HEAT EVAPORATORS transform 
sea water into fresh water at no fuel cost by 
utilizing waste heat from diesel engines 
or gas turbines. Information on five models 
with capacities from 300 to 2,100 gal./hr 
is available in Cleaver-Brooks brochure 
“Fresh Water by the Ton.” 
tains @ comparison chart showing savings 
possible with Cleaver-Brooks waste heat 


Brochure con 


evaporator as compared to vapor compres 
sion or multi-effect evaporators and berged- 
in water. Tells how off-shore drilling opera- 
tors can save up to $25,000/yr. by pro- 
ducing fresh water from sea water on 
board at no fuel cost 


(Continued on page 74) 
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1044 Liquifiers. Refrigerated liquifiers for 
chlorine & other chemical vapors are de 
signed & built with guaranteed performance 
by Richard M. Armstrong Co. Units are 
both vertical & horizontal 


105R Dryers. C. G. Sargent’s Sons Corp 
will build dryers for you with any desired 
number of trays, for use in drying wet 
powdered, sensitive or unstable materials 
required to be dried slowly & with utmost 


care 


107A Stainless Steel & Alloys. Sun Ship 
building & Dry Dock Co. are specialists in 
problems concerning fabrication of stain 
less steel & other special alloys. Discuss 


your problems with their engineering staff 


109R Rotary Pumps. Called Gearex, a line 
of rotary pumps from Sier-Bath Gear & 
Pump Co., Inc. for handling liquids from 
100 to 500,000 SSu, 1 to 50 gal./min. at 
250 \b./sq.in. for viscous liquids, 50 Ib 
sq.in. for water 


110L Silicone Defoamers. increase your 
productive capacity; reduce process time; 
eliminate waste & boilover hazard by 
using Dow Corning Corp. silicone de 


foamers. Two types. Samples available 


TH1L Tower Packing. Two types—Berl sad- 
dies & Raschig rings made in Knight-Ware 
acid-proof stoneware & porcelain. Avail 
able in sizes V4 to 2 in. in both types 
Maurice A. Knight 


111R Woven Wire Screens. You can stop 
needless waste of corrosion in woven wire 
screens by specifying screens from Cleve- 
land Wire Cloth & Mfg. Co 
metals & alloys such as stainiess steel, 
Monel, etc 


Available in 


112TL Processing Problems. Artisan Metal 
Products Inc. invite you to investigate their 
engineering & manufacturing approach to 
your special process problems which in 
cludes a staff of chemical engineers plus 
a complement of mechanical engineers & 


facilities for manufacturing 


112BL Liquid Flow Slide Rule. Instrument 
for accurate solution of flow problems in 
@ matter of seconds. For both turbulent & 
laminar flow. Information available from 


Cc. J. Major Co. 


1128R Optical Pyrometer. A _ simplified 
instrument which reads temperatures di- 
rectly. Ranges from 1,400 to 7,500" F. or 
in equivalent Centigrade calibration. Pyrom- 
eter instrument Co. 

(Continued on page 74) 
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this man’s plant 
is equipped with... 


PROCESS 
FILTERS 


Take a tip from this man. . . relax 
with the confidence that your 
filtration processes are efficient, 
trouble-free and profitable 

. with Process Filters. 


lf you would like more 
information . . . contact 
Mr. Edward A. Ulrich, 
Vice President. 


See Process Filters 
in the Bowserama 

in your city 
watch for announcement 
of dates. 





= 
P| 


tail 


VERTICAL LEAF VERTICAL BATCH HORIZONTAL LEAF HORIZONTAL BATCH CARTRIDGE 
FILTERS FILTERS FILTERS FILTERS FILTERS 


Ask about eo imo-poyment PROCESS FILTERS, INC. 
pian fer capltal investments 1807 Elmwood Ave., Buffalo 7, N. Y. 
A subsidiary of BOWSER, Inc. 


Photo by Underwood & Underwood 
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113R Steam Tube Dryer. 
Inc, has supplied the RugglesColes units 


Hardinge Co., 


n various materials to protect against cor 
rosion & contamination. Extra advantages 
of dryers mean continuous maximum out 
put 

1148 Towers 
welded steel plate structures coupled with 


Half century of producing 


modern engineering & production equip 
ment facilities make Posey tron Works, Inc 
recognized for towers of all kinds & sizes 
115R Steam Jet Ejectors. Elliott Co. type 
H ejectors illustrated made of Haveg, Per 
manite or similar corrosion-resistant syn 
thetic resin material maintain vacuum. Stand 
up to most acids & aromatic compounds 


TI6TL Rectifiers. A line of reliable, effi 
cient & easily maintained rectifiers called 
Sel-Rex, are the product of Bart-Messing 
Corp. Available in air or water cooled 
models & custom engineered to your 
specific needs. 

11684 Proportioning Pump. Called Micro 
flex, a chemical proportioning pump avail 
able in simplex & duplex styles, pressures 
to 60,000 I|b./sq.in. & capacity 0.97 to 


31.21 gal./hr. American Instrument Co 


117R Mixers. A complete line of mass & 
paste mixers available from Paul O. Abbé 
Ime which guarantee top performance 


whether your job be simple or difficult 


Developments of the Month 
(Continued) 
40 OXYGEN ANALYZER. The Hays Megno 


Therm oxygen recorder consists of analyz 


ing section & remote recording section for 
continuous oxygen analysis of flue gases 
fuel gas mixtures 
process streanis, inert 
gas mixtures et 
The operation of the 
instrument depends 
upon the fact that 
oxygen is unique 
among common gases 
in that it is highly 
paramagnetic while 
most common gases 

are diamagnetic 
The analysis cell consists of a pair of 
identical heated resistors mounted in ao 
block of magnetic metal, so arranged that 
4 strong magnetic field can be applied to 
the gas passage around one resistor, The 
oxygen-bearing gas is attracted into the 
magnetic field where it cools the resistor 
& loses its magnetism. Increased gas flow 
by this mechanism results in more rapid 
cooling of the resistor in the magnetic field 
A Wheat 


isolates and 


than of that outside the field 
stone bridge arrangement 
evaluates the difference electrically 

This analyzer is said to be highly sensi 
tive, rapid in response, & of high accuracy 
Four continuous records can be provided 
on a single chart. Catalog available from 
Hays Corporation 


(Continued on page 76) 


1I18L Laboratory Ware. Fabricated from 
Vitreosil (pure fused silica) these products 
have high chemical purity, high resistance 
to heat shock, good ultraviolet transmis 
sion & are low cost. Thermal American 
Fused Quartz Co., Inc. 


119R Heat Exchanger. Fabricated from 
Impervite impervious graphite this cross 
bore heat exchanger represents @ major 
innovation for practical solution of corrosive 
heat exchanger problems. Falls Industries, 


Inc 


1204 Power Package. Called Varidrive this 
U.S. Electrical Motors Inc. power package 
includes an induction motor, variable speed 
drive & gearing to make a complete vari- 
able speed power source 


120TR Swing Check Valve. Said to be 
revolutionary a swing check valve from 
Greenwood Valve Div., Vernon Tool Co., 
Ltd., which eliminates the disadvantages of 
knocking or chattering. Sizes 2 through 


12 in. 


121R Pumping Progress Report. This re- 
port of interest to chemical engineers gives 
you details on how to increase pumping 
efficiency in your plant. Aldrich Pump Co 


122TL Jet Mixer. Claim for this jet mixer 
is that it gives 3 kettles to 2 previously 
obtained. No vortex & no foam. Good 
particle size makes for stable product 
Hermas Machine Co. 


122BL_ Laboratory Equipment. Called Met 
alab laboratory units are completely versa- 
tile, functional & adaptable to future opera 
tions Metalab Equipment Co 


123TR Sprocket Rim. Babbitt Steam Spe 
cialty Co. has redesigned their adjustable 
sprocket rim with chain guide making any 


valve accessible from the floor 


1238R Pulverizer. if you require ultra 
fine grinding investigate Schutz-O'Neill Co 
Superfine units. Six sizes range from 7/2 
to 125 H.P. with grinding chambers 12 to 


28 in. in diameter 


124TL Rotary Presses. in addition to ro 
tary presses with capacities 65 to over 
5,000 tablets/min., the Arthur Colton Co 
line includes mixers, granulators, & ovens 


for high production at low cost 


124BL Phenolic Laminates. for corrosion 
resistance, for electrical insulation cut costs 
with Bonate glass reinforced polyester, 
epoxy, phenolic laminates. Carl N. Beetle 
Plastics Corp 


125TL Glass Tubing. Whatever your job 
you get maximum precision when you 
specify precision bore tubing from Wilmad 
Glass Co., Inc. Made in various shapes & 
sizes. Special shapes available. 


125BL Spray Nozzles. Thousands of star 
dard industrial spray nozzle types & sizes 
may be selected from the line of Spraying 
Systems Co. Fabricated from all materials 
125TR Filters. Erte! 


filters for many uses some of which are 


Engineering Corrs 


illustrated & detailed. Bulletins available 
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125BR Rotameters. Named Sefeguerd « 
line of rotameters from Schutte and Koer- 
ting. Some of their many other products 
are listed 


126TL Centrifugal Pumps. Records of high 
performance in handling highly abrasive & 
heavy mixtures of various types are claimed 
for Neagle Pumps, Inc. type T 4 in., frame 
119 L horizontal shaft units. Catalog gives 
information on other types. 


126BL Agitated Pressure Vessels. Avail 
able are units from 100 cc. to 5 gal.; pres 
sures to 100,000 Ib./sq.in. Body connec- 
tions save you money. Pressure Products 


industries. 


127L lon Exchange. |f you have 4 water 
clarification problem Illinois Water Treat 
ment Co. would be glad to make suitable 
recommendations for its solution. Consult 


them. 


127R Hand Pyrometer. For quick, accurate 
temperature readings below 800° F. the 
Xectemp pyrometer equipped with rigid 
extension arm & surface tip thermocouple. 
Claud S$. Gordon Co 


129BL Tank Meter. Called TANKoMETER 
instrument measures tank contents any dis- 
tance away. Tank may be buried, elevated, 
open, closed, vented or under pressure or 
vacuum. Uehling Instrument Co 


129TR PVC Fittings & Flanges. A booklet 
containing facts on Tube Turns Plastics, Inc 
PVC fittings & flanges may be had upon 
request. Includes properties & applications 


of PVC systems 


129BR Jet Equipment. Among the prod 
ucts of The Jet-Vac Corp. are steam jet 
ejectors, condensers, other vacuum equip 
ment. Corrosion resistant parts inter< hange 


able with standard parts 


131TL Rotary Pump. Available from stock 
a low-cost, low-volume pump for corrosive 
liquids. Capacities | to 10 gal./min. Pres 
sures to 150 Ib./sq.in. Stainless housings, 
impellers of various materials 
neering Co 


131BL Pipe Bends & Welded Assemblies. 


Units ere fabricated from any ferrous or 


Eco Engi 


non-ferrous pipe or tube in size range from 
V2 to 8 in. iron pipe size. Illustrated is a 


special assembly. Rempe Co 


131TR Laboratory Glassware 
etched, accurately manufactured, & double 


Sharply 


tested glassware, called the Diamond D 
Blue Line, is the product of Doerr Glass ¢ 


Continued on page 764 
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‘Lett) G@O4oot stainiese steel 
Gistiliation tower, This stair 
jess tower, with 144 trays 
was designed and engineered 
by GMC for a ritical tre 
tional distillation step. Com 


Fill them with as 
BMC Process Equipment an for yoy 


New installation? . . plant expansion? . . modernization? 
Whatever the reason you require process equipment — from 
a single boiling cap to a huge tower — BMC can supply it on 
time, on quotation, On specification. 
A 2000-square foot vapor con 
Shop facilities and technical skill are available for building denser for sicohol purifice 
t i 4 tabr 
and testing the equipment you need . . . from whatever metal is a Snpmeene a 
4 cated to close tolerances 
required . . . in virtually any size ... to any degree of complexity. typical of the type of job 


BM: has putat fo 
BMC experience costs no more. And you have the added as- ‘ deine raett FOPUETIER «VON 


surance that your equipment is fabricated to the highest tech- ; 
nological standards. What better reasons for inviting BMC to GD 
bid on your next project? 

New catalog available. Write for copy today. 


BMC has long been closely 
identified with fractionating 
tray design, development and 


fact b n © 
Badger Manufacturing Company memstactering, Siglo ent 09 


230 Bent Street, Cambr 41, Mass problems where they'll get 
60 East 42nd Street, New York 17, New York expert solutions 


ENGINEERS + CONTRACTORS + DESIGNERS + MANUFACTURERS 
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13168 Bin Level Indicator, Use of the 
Roto-Bin-Dicator provides bulk material con 
trol under pressure or Mounts 
outside bin at any desired angle. Bin-Flo 
Aerator assures flow of fine, dry materials 
Bin-Dicator Co. 


vacuum 


tending to pack in storage 
1324 Controls. Selection of the suitable 
pressure or temperature control for any 
application is simplified by using the con- 
trol catalog issued by Mercoid Corp. Ask 
for it 

132R Gages. Offered by Jerguson Gage 
& Valve Co. @ special line of gages that 
weld right to the liquid containing struc 
ture to become an integral pert of it 
Welding Pad Gages of both Reflex & 
Transparent types. 

133R Pumps. See the illustration of the 
2-stage vertical pump designed & engi- 
neered by Lawrence Pumps inc. to handle 
liquid chlorine. This is but one of the 
many types in their line. Bulletin available 
which lists summary of acid & chemical 
pump data. 

Regardiess of 
Alsop 


134L Process Equipment 
size or type of your installation 
Engineering Corp. has filters, mixers, stor- 
age & mixing tanks to fit your require- 
quotations & in 


ments. Recommendations 


formation available 


EZ 
Technical Literature @ 


Cis ii Viblbittin title i 


mate rials- 


1 Pyridine Derivatives. Another series of 
pyridine derivatives for research investiga 
tion offered by Reilly Tar & Chemical Corp 
Include Dipheny|-4-Pyridyimethane, Dipheny!| 
4-Pyridylcarbinol, Peny!-4-Pyridylmethane, 


and Phenyl-4-Pyridylketone 


2 Ultraviolet Light Absorbers. A new 20 
page booklet describes General Aniline & 
Film Corp, ultraviolet light absorbers called 
Uvinuls. Gives information on two estab 
lished products in line & discusses two 


new ones 


3 Sedium. A 


Corp presents a4 


144-page book from Ethyl 
critical evaluation of 
& thermodynamic properties of 


Material contained in book titled 


physical 
sodium 
Properties 


“Physical and Thermodynamic 


of Sodium—A Critical Review,” based on 


best available information in 1955 


4 Fatty Acids. Armour and Co. have avail 
able booklet called “The Chemistry of Fatty 
Acids.” A 
reference work for users of fatty acids & 


comprehensive A convenient 


chemicals derived from fatty acids 


5 Methyl Vinyl Ketone. Date Sheet #512 
from Chas & Co., Inc 
properties & suggested uses for this com 


Pfizer outlines 
pound. Contains information on physical 
& chemical properties, a chart, 
data on applications, storage, specifications, 


reaction 


assay, etc 


134R Chemical Engineering Catalog. Wheat 
ever your needs CEC is organized to help 
you locate it in a minimum of time. Fully 
indexed in six ways it is a sure source of 
up-to-date information. Reinhold Publish 
ing Corp. 

135TR Sealing Service. Have you « stuff- 
ing box problem? Then consulr Dura 
metallic Corp. who have a staff of research 
& development engineers ready to help you 
without charge. 

135BR Liquid Aut tion Equip #. Bow 
ser, Inc. will furnish you with such equip 
ment on a lease or progressive payment 
basis. Line includes meters, filters, etc 


1364 Spray Nozzles. You'll get the right 
nozzles from Binks Mfg. Co. manufacturers 
of a complete selection. A size & spray 
pattern for every purpose. Special types 
if required. Catalog available. 

137TR Dryers. Chemicals are dried quickly 
& economically in the steam-heated De 
hydrO-Mat, from Edw. Renneburg & Sons 
Co. who manufacture conventional dryers 





as well as the special unit 
1378R Attrition Mills. 
used for granulating, fluffing, & many other 
purposes are made in 7 sizes from 8 to 
44 in. diam. In addition to single & double 
revolving disc mills they offer many other 


Single disc units 


types. Baver Bros 


139L Atomic Power. !f you belong to 
any one of the groups listed who work 


in the field of atomic energy communicate 


Technical Literature @ 


LE 
6 Ethers & Oxides. Date on physical 
properties, solubilities, shipping, specifica 
tions & test methods, plus constant boiling 
mixtures of these materials are contained 
in a 64-page booklet titled “Ethers and 
Oxides,” from Union Carbide and Carbon 
Corp. Book also contains list of literature 


& patent references 


Developments of the Month 
(Continued) 
41 HIGH VACUUM DISTILLATION is 
achieved at low cost with a new line of 
modern stills designed for continuous opera 
tion by the Arthur F. Smith Company. Known 
as the Rota-Film Still, 
the new distillation 
processing unit fea 
tures a sanitary, self 
cleaning packaged 
unit capable of 
handling large capac 
ities 
The “falling-film 
type still provides 
for distribution of a 
uniform, non-spatter 
ing thin film layer 
over the entire evap 
oration surface, & 
is said to be easily 
operated under controlled or veriable 
conditions 


(Continued on page 78 


Technical Literature @ 


with Westinghouse Bettis Plant indicating 
your specific interests. 


1398 Job Opportunities. Mallinckrodt 
Chemical Works have substantially ex 
panded their uranium division and have 
opportunities for suitable personnel. Write 
them if you are interested. 


143TR Process Weighing. Glengarry Proc 
esses Inc. suggest their process weighing 
systems for timed, automatic weighing of 
dry components into the process stream 
Afford precise formula control, versatility 
& rapid operation. 


1444 CO. From Liquid Carbonic Co. book 
let titled “Applications Unlimited.” The 
complete story on what CO, can do for you 


145R = Chill-Vactor Units. For use by chem 
ical & food processors Chill-Vaector units 
for using excess winter steam capacity for 
economical water chilling. Many other ad 


vantages. Croll-Reynolds Co., Inc. 


1BC Controlled Volume Pumps. Milton Roy 
Co. in addition to their standard motor- 
driven controlled volume pump also manu 
facture the step-valve liquid end pump 
which offers dependable metering of proc- 
ess additives. Features listed. Selected 
bulletins available. 

OBC Mixers. See the list of ways to cut 
seal costs in addition to advantages of 
savings using leakproof sealing of tank 
contents, plus easy seal replacement. Mix 
ing Equipment Co., Inc. 


Technical Literature 
ESEELELAEEERERE ae 
7 Steels. Now being distributed by Alie- 
gheny Ludium Steel Corp. booklet entitied 
“The Chromium-Nickel-Manganese Austenitic 


This is part of their Tech 
Provides detailed in 


Stainless Steels.” 
nical Studies series 
formation on stainless steels that use less 
nickel than the 300 series yet give high 
performance in many applications 


8 Acrylonitrile. A 3-page technical service 
bulletin discusses techniques of safe storage 
& handling of this material. Considered 
separately are construction materials, design 
of storage tanks, piping, storage precau- 
tions, etc. Includes |I-page data sheet in- 
sert listing of physical properties. Monsanto 
Chemical Co 


9 Neoprene Notebook. No. 68 In this 
series from E. |. du Pont de Nemours & Co 
titled “The Language of Rubber 

Part XV," on “Heat Resistance.” Also con 
sidered are boating without bailing; hand 
truck tires, fire resistant conveyor belts for 
coal mines & many other phases of this 


subject 


equipment- 


oe Tk a 


10 Submerged Combustion. Theory & 
practice of application of submerged com- 
bustion to industrial problems in evapore 
tion, concentration, heeting & waste dis- 


eel 


(Continued on pege 78) 
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Carison specialized service 
keeps your costs low 


Here’s how Carlson specialized service in 
stainless plate worked on this job. 

The illustration shows one of two segments of 
a tank head blank. Made of 1” thick, Type 
302 stainless steel, the head blank measures 
210” in diameter and weighs approximately 
9000 pounds. Each segment was produced so 
accurately the customer did not have to “true 
up” the abrasive cut straight edges before 
welding the two segments together. This meant 
the customer had what he wanted, the way he 


wanted it — produced to his exact requirements 


And here's why you'll want this specialized 
Carlson service. 

More than once we've helped a 
customer do his job easier, quicker 
and at lower cost by efficient 
planning and expert use of special- 
ized equipment. This experience 


can work to your advantage, too. You can 
buy exactly what your specifications ¢ all for 

and nothing more. This saves freight charges 
on material you cannot use. It also saves the 
cost and trouble of handling scrap in your 
shop. And you can set up a faster production 
schedule based on receiving what you want, 


when you want it 


Stainless steel is our only business—and we 
know it! Let us show you how this sper ialized 
service can help you. Your inquiry will receive 


prompt attention 


Stainless Steels Exclusively 


AZ: 
G.EARLSON, we 


THORNDALE, PENNSYLVANIA 


Plates + Plate Products + Forgings « Bars + Sheets (No. | Finish) 


District Sales Offices im Priaripal Citles 
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posal are covered in bulletin from Ozark- 
Mahoning Co. Case histories cited. Ilustra- 
tions show eqvipment use. Heat release 
rates range to 384 million Btu/hr. without 


conventional heat transfer surface. 


11 Electronic Computers. An applications 
manual from George A. Philbrick Researches, 
Inc, covers theory, performance & applica- 
tions of these instruments. includes eque 
tions & fields of 
analysis, design & development illustrated 


diagrams Value in 
by advances m nuclear engineering super 
Additional illustrated 


bulletin on computers & accessories 


sonics & automation 


12 Flow Computers 
pressure-compensated totalizing unit which 


Called Librascope « 


uses two double-disc integrators operating 
from static: & differential-pressure inputs 
to compute flow rate of gases from orifice 
measurements. Utilizes general equation for 
orifice measure, continuously extracts square 
roots, integrates & totalizes result on easily 


read six-digit counter. Librascope, Inc 


14 Process Refractometer, An industrial 


process refractometer for monitoring of 


plant streams. Continuous measurement of 


differences in refractive index between 


flowing sample & reference liquid. Explo 
sion-proofed, unit has sealed optical system, 
ternperature compensation, and null balance 
tYa%. Other instru 


ments in line shown in illustrated booklet 


system. Accurate to 


Barnes Engineering Co 


15 Recording Systems. “Instruments for 
Modern Measurements,” a brochure from 
Brush Electronics Co., describes & illustrates 
d.c. amplifiers, direct-writing oscillographs 
physical & 


& accessories for measuring 


electrical quantities Up to six channels 
may be simultaneously recorded. Frequency 
response to 100 c.p.s., accurate calibration, 
precision attenuation, & signal expansion 


featured 


Developments of the Month 
(Continued) 
42 ALLOY HEAT-EXCHANGE TUBING. A new 
28-page brochure on cupro-nickel alloys for 
use in hest-exchange tubing discusses the 
uses and advantages of such tubing in 
difficult services. If heat-exchange tubing 
life now is measured 
in months instead of 
years, new tubing 
should be 
Where 


ordinary brasses fail 


material 


considered 


because of pollution, 
brackish water, of 
excessive turbulence, 
switching to copper- 
nickel or Monel may 
be the answer 
Typical cases are cited where use of these 
alloys in heat exchangers resulted in sub- 
better efficiency 


stantial savings and 


through longer tube life Condensers, 


evaporators, and feed water heaters are 
the major types discussed, but other varied 


applications are also mentioned 


Technical Literature 





16 Centrifugel Molecular Still, A date 
sheet Electrodynamics 
Corp. accompanies an illustrated folder 
describing this still. Designed for use with 
heat-sensitive materials in molecular weight 
range of 250 to 1,200. Complete unit has 
capacity of 100 mi. to 12 liters. Dis- 
tillation rate 0.03 to 10.0 grams distillate 
10 grams Hg 


from Consolidated 


min. Pressure range | to 
abs 

17 Suction Centrifugel Pumps. A con 
plete line of redesigned pumps are con 
sidered in bulletin from Deming Co. In 
cludes performance tables & curves. Sepa 
rate alloy liquid end constructign available 
on most sizes for handling abre@sive or cor- 
rosive liquids carrying lime, & other solids 
causing pump wear. Units range from | 
to 5 in. discharge size; capacities to 1,000 
gal./min. at 75 ft. head; 100 gal./min. at 
250 ft. head 


20 Ajir-Driven Motors. Two new models 
of airdriven motors for driving 
equipped with drills or brushes for clean 


announced by 


shafting 


ing small straight tubes 
Lagonda Div. of Elliott Co. For use where 
suspension type cleaners cannot be used 
hose with Va in. thread & re 


of air at 90 


Use % in 
quire 15 to 20 cu. ft./min 


Ib./sq.in. gage 


21 Water Stills. Available from Barnstead 
Still & Sterilizer Co. new 48-page catalog 
on complete line. Comprehensive technical 
information. Models for laboratory to large 
industrial units. Includes descriptions 
tabulations, etc An essential 


book for users of distilled water 


reference 


22 Centrifugal Fans. Called Chicago & 
designed for a wide range of commercial 
& industrial ventilating, air conditioning & 
heating applications, wherever Class | or 
I! fans meet the requirement. Design gives 
unit top efficiency & low noise levels. Wide 
range of wheel diameters available in both 
backward & forward curved fans. Chicago 


Blower Corp. 


23° Multiple V-Belt Drives. 
units for power transmission ere discussed 
from standpoints of origin, history & de 
velopment in @ new 36-page pocket-size 
booklet from Allis-Chalmers Mfg. Co. Also 
covers evolution of standards in engineer- 
ing V-belt drives, how to engineer such a 
drive, & provides useful data & selection 
tables 


These modern 


24 Compressors. Released by Ingersoll 
Rand, new bulletin titled “Compressors for 
the Process Industries." Shows complete 
range of centrifugal & reciprocating units 
with electric, steam, gas & diesel power, 
for all pressures from deep vacuums up 
to 35,000 Ib./sq.in. Capacities to 165,000 


cu.ft./min. can be obtained 


25 Speed Reducers. 
two models to Torque-Arm line of Dodge 
Mfg. Corp. Now offer shaft-mounted speed 
reducers with capacities | to 60 hp. & 
output speeds 12 to 365 rev./min., an in 
crease of 40% in maximum rated horse 


Recent addition of 


power capacity New sizes have al! in 
herent advantages of other line units 


e@ Technical Literature e 
WEEE Cc, 
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26 Dust Collectors. The complete line of 
Torit cabinet cloth filter & cyclone sepe- 
rator type dust collectors is covered in new 
catalog from Torit Mfg. Co. Literature 
includes reasons why dust collectors are 
essential to industry, how unitized collec 
tors can be used & save money. A refer- 
ence book for plent libraries concerned 
with collection of noxious dust, lint, chips, 
powders & fumes. 


27 Safety Hats. Lightweight & fabricated 
from aluminum a line of safety hats from 
Davis Emergency Equipment Co. Weight 
& insulation properties of material make 
hat comfortable & cool in hottest weather 
Resists impact in excess of 40 foot-pounds 
Will not crack or break if dropped 


28 Vibrator. Called Vibrolator this ban- 
tam-size vibrator operates on steam or air 
Recently developed by Martin Engineering 
Co. Weighs only 4 oz. Designed for use 
on hoppers, feeders, molds, gauge panels, 
packaging machines, etc. Frequency of 
vibration from 0 to 50,000 cycles/min 
Operating pressures 5 to 150 Ib./sq.in. 


29 Liquid Chillers Added to line of 
Acme Industries, Inc. two complete series 
of Flow-Therm packaged liquid chillers 
each with special advantages. Flexibility 
of units for air conditioning, heat pump & 
industrial cooling applications emphasized 
in catalog. Capacities 20 to 175 tons & 15 
through 300 tons 


Return Units Fron 
New York Air Brake Co 


30 Condensation 
Avrora Pump Div 
announcement of release of bulletin H-113 
describing galvanized steel & cast iran 
receiver condensation return unit. Selection 


tables & typical dimensions for both types 


31 Gas indicator. A line of portable in 
struments designed to meet industrial needs 
for detecting & measuring flammable gases 
& vapors introduced by Mine Safety Ap 
pliances Co. Four models each intended 
for specific functions 

The Cincinnati Hildebrand Co 
line of 


32 Mixers 
announces the addition to their 
heavy duty ribbon type mixers suitable for 
processing mixes of dry powders, crystal 

Six different 
Some for use 


line materials, dry colors, etc 
agitator designs available 

on end or center discharge of mix, Tee 
head units for reduction of lumpy type 
mixes plus a type for shortening blending 





V CHECK your Data 
Service requests on 
the handy postcard 
on page 67 fo 


& GET up-to-the-minute 
catalogs, data sheets 
and bulletins on new 
chemical products, 
processes and equip- 
ment, 
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Unibestos makes the big difference 
in pipe insulation for chemical plants 


Not all pipe insulation is alike. There's a difference 
in insulating capacity ...in durability ...in ease of 
installation. And more and more chemical plants 
find Unibestos pays off on all three points. For 
Unibestos is made of Amosite, the long-fiber, qual- 
ity asbestos that permits single-layer construction 


with superior insulating properties. 


Single-layer Unibestos is easily installed right 
on the job. It's a strong, long-lasting insulation 
that withstands vibration and shock . . . resists 
moisture, steam, acid and chemical fumes. In fact, 
durable Unibestos is so durable that it can be 
removed and re-used many times over. Unibestos* 
pipe insulation is available in sectional form 
through 44” O.D. 


Write for Free descriptive 
Bulletin 109C. 





Joe Bestos says: 





Unibestos fits to a tee! . or to joints or other 


fittings. Remember, U nibestos is easy to cut, miter 


or groove. 


.. goes on faster with no fuss or muss 





UNION ASBESTOS &4 RUBBER COMPANY 


1111 West Perry Street + Bicomington, illinois 
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INDUSTRIAL NEWS 
, | 


PERACETIC ACID 
(Continued from page 64) 


impurities that tended to destroy its 


value as an epoxidizing agent. ‘ urbide’s 
MODEL “tL” process produce peracetic directly 
MULTI-PASS COOLER that is, in an inert solvent anhy 


drous, and contains no trong acids or 





alts to catalyze unwanted side reactions 
during epoxidation except a _ small 
imount of acetic ac d 
Already, the Carbide peracet has en 
larged the field of possible epoxies, such 
as styrene oxide, diisobutylene oxide, 
ind 1,4 dit hloro 2 3 epoxybutane none 
of which could be made commercially 
MODEL “VS” until now 
VAPOR CONDENSER There are many more hitherto non 
ommercial epoxies that can be made by 
s}- using pure peracetic acid and which 
“** CONTACT .wait only the development work of the 
DOYLE & ROTH scale chemical engineers. Carbide is ready to 
P 3 MODEL “VT produce and supply any pr ible epoxide 
or prompt attention VERTICAL 


to your INDIVIDUAL REQUIREMENTS THERMOS YPHON 
REBOILER 


desired 





The Shockley Semiconductor Labora- 
tory to develop and produce tran- 
sistors and other semiconductor de 
vices in the field of advanced electronics 
for automation will be tablished by 


tJeckman Instruments, Inc., in the com 


munity of Stanford, Calif 


‘ Scheduled to go into production very 
. soon, the new vinyl chloride monomer 


plant of Solvay Process Division 
Allied) at Moundsville, W. \ vill 
by. 


DOYLE & ROTH sponta AE ce, Ms selbagcring AL 
standard stainless steel | 


designed... Standardized... 


to meet the exacting requirements of the to insure lower prices, fast delivery 
petroleum, chemical and petro-chemical 
industries 


D & R passes on to you the economies accruing from its 
standardization program. Starting with engineering and fol- 
lowing through on construction, economies are substantial 
Materials are purchased to rigid specifications and standard 
components are stocked. ASME standards govern fabricating 
procedures 


Another step along the path to commercial pro 

duction of synthetic tree-rubber is this plant be 

yy ing constructed by Goodrich-Gulf Chemicals at 

f sf Avon lake, O., scheduled to go on stream later 

D 0 y L E & R 0 T W “amiffatdiny N this year. Large truck tires made of Goodrich 
Gulf's “tree-rubber” are already giving service 


136-50 TWENTY-FOURTH STREET, BROOKLYN 32, N. Y ane Giang? comparetie to Gus made wholly 


of natural rubber 
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Picture of A CONTINUOUS WAY TO PROCESS 
HOT* CHEMICALS 


SANDVIK 


oe 
Materials With 


Temperature Up 
to 1900°F. Are 
Being Sucess- 
fully Handled. 
Tests Indicate 
Possibility Of 
Handling Even 
Hotter Materials 





Here's a way to engineer efficient, continuous-cooling 
or conveying into your hot material processing. 

Sandvik’s steel-belt continuous coolers carry the 
material on a solid, endless, steel band of flat, stain- 
less or carbon steel. This band “floats” on a patented 
water-bed arrangement which cools from beneath .. . 
no water gets on top of the band. 

You can cool and convey, regulate thickness and 
graduate temperature while cooling, obtain desired 
sizes in the same operation, cool and strip off gela- 
tinous materials in sheet form, cool loose and 
pulverized materials, cool solids in sheet form or 
crystallize liquids. 

A steel belt provides a smooth, hard, impervious 


STEEL-BELT 


surface that is easy to keep clean. It has a high load 
capacity and a long service life. It can be fitted with 
simple discharge devices that scrape material off at 
any point. It can be of any length or width. 

Sandvik steel belt units without the patented water- 
bed cooling arrangement can be used for other chem- 
ical processing functions such as drying, evaporating, 
conveying, carrying material through ovens, ete. 

ENGINEERING SERVICE—Sandvik's engineering depart- 
ment will be glad to work with you in designing a 
conveyor to fit your operation, Sandvik has had over 
thirty years of experience in designing units to oper- 
ate either as independent units or as integral parts 
of special processing equipment. 


W rite, wire or phone for further information. 


SANDVIK STEEL BELT CONVEYORS @ obivision oF sawovix sTeet, inc. 


1702 Nevins Road, Fair Lawn, 
CLEVELAND ®@ 


CHICAGO 


N. J.—Tel. Fair Lawn 4-6200 


© £08 ANGELES 


PILOT SCALE UNITS AVAILABLE FOR TEST PURPOSES © 


ntal 
a ee ed 
d other 


naterial 
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Woter-bed Section 


Test Tank 
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been working there for about 20 years 
I soon learned that he was an active 


member of the school board, was pro 


moting choral music, and was active in 

the Presbyterian churcl Later he im 

. ported an English artist to paint pic 

The Technical Man mores of the Dow pleat end the Midinnd 
irea, and brought in a Japanese land 


s * . cape architect to help the community 
in Community Affairs \::: cs: 
Thus, in addition to being an out 
tanding inventor, chemist and man 


wer! Dr Dow had a wide range ol 





other interests, and it is apparent that 
vhat our engineet and scientists are 
W. R. Collings President, Dow Corning Corporation doing today in Midland is a result of 
the primary stimulus that came from 
him and the men he gathered around 
him in his early days in Midland 

An incident connected with the found- 
ing of the Midland Garden Club is a 

good example of that mulu “HH 
A’ a panel member some time ago in tunity to earn a good salary, they will thought there should be such a club 
a discussion of “I:ducation for this acquire a true appreciation and under working to improve the appearance of 
Industrial Age | learned that many tanding of such civic and cultural ac Midland and that the way to get it 
liberal art people think that engineer tivitie a pr litic art. musi ind re tarted wa to offer ubstantial cash 
are poorly prepared to play a construc ligion a quic kly as anvone else prize for good garde The Dow Ce 
tive part in political and cultural affais and other local busine people contrib 
baad "Midian Poco il Poe it Background uted equally to a fund tor “ it purpose 
‘ ’ ’ ’ . Late vhen there was to be a Gardetr 

engineers and other scientists are taught By 1916, the year I started taking part Club flower show H.H heard that 
to think clearly and are given the oppor n Midland affairs. Herbert H. Dow had ameone wanted to exhibit individual 





MIDLAND SCHOOL BOARD—C. Fink; W. Caldwell, chen engineer; € 
Britt Supt. of Schools; £ N. Luce. President. cher Willian 
Mrs Sylvia Stoesser, chemist; D. Chapin, chemical engineer l Dankert 


ar hermist 


CITY COUNCIL |. to r. around table, N. Poffenberger, physical 
chemist; F. Olds (hidden Dow shop supervisor; R. Fry, City 
Manager; G. Warren, Mayor, organic chemist; C. Supinger, Dow 


Highway & Construction Lab; and J. W. Stevens, chemical engineer 


MIDLAND HOSPITAL--Hos 
pital director Carl Gerstacker 
with staff member Chemical 
engineer Gerstacker is vice 
president treasurer and «4 


lirector of Dow Chemical 


DOW MALE CHORUS..65 of its 
115 members are chemical er 


JUNIOR ACHIEVEMENT ADVISORS.1. —. Wilson; H 


Bosscher chemist B Harris chemical engineer; J 


Garry, chemist Standing, A. Lankton and J. R 


Jackson, chemical engineers 




































talks of gladiolus in milk bottles community's first chemical enginee 














“Don’t do it told club members. responsible. Designed by his son Aldet BOX SCORE 
inats a fil ts game! Wo something B. Dow, A.LA., and given to Midland | 
uiterent wove nt ( il r put the Herbert H. and Grace A. Dow Foun Participation in Midland comm niiy life 
n tows } the conventional dation, there j i striking riginality ' % chemical 
way rit ] ested tead ving ere tox I the expa! e ol gia s that engineers and 
p r | { t " ‘ and ligt , reading . - the - Activity chemists 
tor miniature gardet i tion t rizontal lines accented x) rice | City offices 33 
nany other idea Lhe flowe how was, cement panels, and the inctiona : Service club members 50 
t course a succe thanks in large ot ‘ provide a cultural cents £ ove Service club offices 9 
part D — oe Sever ovth group supervisors 55 
, . ; School board 71 
go anyt the conventional way if t of 100,000 ¥ itt Theatre Guild offices 56 
iS pr ‘ ee cditierent This ad the library mciudes re adi 4” ! ! Dow Male Chorus 56 
wnitior Irequentiy expres ed by iuditorium. lou ge and kitcher Presbyterian Church offices 62 
H.H ha yne to be an important people's room, record library and liter — _ 
element in the thinking of those of us ing rooms, exhibition hall, local history 
vho were associated with him room, conference rooms, and a « idret we pt ‘ hnat . ' = 
Another example—when World War tory-hour amphitheatre ed t public sul . 
| ended H.H suggested that a new Another chemical engineer I ) me oda Ss we 1p 
court house would be a suitable war Barstow. came to Midland in 1900 a a Barstow, now a vice-president 
memorial—but it should be different production manager. But ru Dow EO] had ideas tha — 
It was built of field ston ipplied by plant wasn't enough. He need Herent to 
Midland County farmers and decorated forms ot expression and he tound thet Mi eve ecreal Ab res 
ul mura ©} ul M I earl n the Pre vierian ¢ ul i m th ! ‘ c ‘ i ty \« ( 
tory painte m exterior walls of Community Center he por ‘ er ; siu 
ignesium ¢ : et! | lt with 1 nev he raised. Of course } c " 
lidla In t thers helped, but “E.O.] 1s the room { uncing 
; ‘ mmunit man ho put t ovet B ; 1O1O 4 rf ol te | 
participa ! very appearance of old Center > ere | . Mare 
the building tember 1] 1955 al the ‘ t it in ine 
A third example is Midland new i new Community Cent ‘ 
library, for which H. H. Dow, the As with the first Center, the « nfi nf 44 





TRUSTEES OF MEMORIAL PRESBYTERIAN CHURCH Brans Re 


J). S. Thomas, Asst. M te s Bandeer 


ipencer, t he , E Metcalf ache al enaines ef ey 
MS physics M A Key herr s| engines » tA ‘ ’ 
engineer; M Putna hemicel engines ; Vice | 

hemical engineer and ft |. Wa Trea 





JR. CHAMBER OF COMMERCE OFFICERS.A. A. Gunkler, chemice 


engineer Ist Vice President; B. B. Hibbard hemist International 
Director WwW Sheet 2nd Vice President G B Wengert chemist 

ector; W. W. Kennett, chemical engineer, President; and J. f 
Pierce, Treseure 









LITTLE THEATRE GUILD “Happy 


me” rehearse t McLea n" 







Malir herr a ‘ jineer ¥ 


MEMORIAL CHURCH ( 
nor of the Bertha 


sacker Me rial Presbyteria 


sacker a 
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SCOUTS, TROOP 67—receiving charter. Advisor D. M 


4 engineer 


THE TECHNICAL MAN 
(Continued from page 83) 


dining room, handball 


| designed eam, ro0m, ad 
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BUILDING THE NEW COMMUNITY CENTER 
|. to r., Dave Russell, Center Director; Les 
Richards; and Alden Dow, the architect 


Wheat the Present-Day Technical 
People Are Doing 


How has such a background affected 
the younger technologists in Midland 
today? They are taking part. In this 

, . } ‘ community of 25,000 there are nearly 
The heat transfer and progess units ~~» 4 1,700 technically trained people. About 
shown are only a very few of the 1,350 of these technical people live in 
many designed and fabricated by : j side the city limits, so they comprise 
Manning & Lewis Engineeting Co. ’ 5.5% of the population and carry their 
every year. share of the responsibility for making 
' the community a good place to live 
This confidence must be warrahted: 
Civic Affairs 
Our customers have proof, from long ' , 
association that their heat exchange smes i916, for over halt the time 
‘ ; the city government has been headed 
and process equipment will be:| ; ‘ , 
by a technical man. Four of the last 
five mayors have been technical people 
DESIGNED ; and the last two have been chemical 
«++ for Top Quality Performance engineers 


NGIN | 
ENG SeREo ° Life in Midland Today 
» +» for Economy and Efficiency 
If you live in a town like Midland, 


FABRICATED \ there are hundreds of opportunities to 
+++ With strict adherence to specificy- a es eo “aa 
tions and drawings ' | organizations and clul In Midland 

| . | there are more than 200 About half 


, . the members of Midland’s service clubs 
These claims are for US to ie ’ ' 7 . 
- are tecnmnic: COpic i 
prove! Send us your next ; | peop! ae 
nica weopie to oLrne;rs atl 
job for quotation, 
in these club 


We are accustome 
- a tomed to YOUTH ACTIVITIES 
working with all ferrous 


and non-ferrous metals. Youth activities are 
future of any community. About 55% 


important to the 


of tn supervisors of such activities in 
Midland are technic al peopl. 

Midland has a birth rate of 33 
1,000, with the average age of its in 
habitants about 25. Twenty elementary 
schools, two junior high schools and 


32 Ogden Street Newark 4, New Jerse one senior high school work overtime 


Represt to keep abreast of our educational needs 
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Hot magnesium-carbonate slurry presents nocorrosion duct indexing hopper for a manufacturer of pipe insu- 
problem when handled by the unit shown here. Made lation is an example of al! staink process equipment 


of chromium-nickel stainless steel throughout, this 24- fabricated by Staink Products, Inc., Jersey City, N. J 


Chromium-nickel stainless frees hopper 
from trouble facing many process units 


ONE HAZARD that operators face abrasion and erosion. They resist of available publications. It contains 
every day is corrosion creep and oxidation at elevated tem a simple form that makes it easy for 
As in other proce ng units, cor- peratures, and retain high strength, you to outling ir problem. Send for 
rosion of an indexing hopper en- toughness and freedom from “no 
dangers product purity, inflicts ex- effects, to below 100°} 
pense for maintenance or repair and Easy to clean and keep 
stops output during the downtime chromium-nickel stainlk te« 
But the hopper above, made en- Sanitary metals that minimize 


tirely of chromium-ni | ain tenance 

faces no such trouble. Because abil 

oe Gn Sens? attecion ter & Wide wa. Readily fabricated 
riety of corrosi a basic char- Fabricators draw, spin, forge and 
of au tic chromium- solder stainless. They pu 

bend and weld this versat 


acteristic 
nickel stainless steels 
Leading teel compan! 
Helps in other ways, too austenitic chromium-nickel stair Conveying abrasive phenolic powder 
In addition, the high mechanical steels in all commercial on for high (Aina gad ty 


wh ts 


properties of stainless steels allow stigate ain! i 
designers to cut bulk and deadweight are 
without sacrificing strength or safety 
of process equipment 

Fortified with Nickel, these steels ‘e’ you sugge 
withstand impact and battering, to dispose of it. Write fi 


ideo, THE INTERNATIONAL NICKEL COMPANY, INC. 22.41.3507 


ti 


Vol. 52, No. 5 Chemical Engineering Progress 





wad) amt im 


«Sait, 
NEW COMMUNITY CENTER 70,000 square feet 


of recreational facilities recently completed at 
cost of $1,250,000 under leadership of Dr 
E. O. Barstow 


CENTER 


Barstow 


built 


was opened 


A OLD COMMUNITY also 


leadership of Dr 
in 1919 


nder 


COURTHOUSE —built of 


walls 


Midland field 
with local-history murals 


stone 
with decorated 


painted on oxychloride cement 


DOW MEMORIAL LIBRARY 
Dow and 
Herbert H. and Grace A 


designed by Alden 
donated to the community by the 


Dow Foundation 


THE TECHNICAL MAN 


(Continued from page 84) 


board itself, 5 out of 7 


held by 


s< hool 


On the 
offices are technical men 


THE CULTURAL SIDE 
W hat about 


participation of tec hnical people in the 
Little Guild the 
Male Chorus is a 

nterest and ability in the fields of musi 


cultural activities The 


lheatre and in Dow 


good indication of 
and drama 
Phe Litth 


ictive 


170 
present 


Theatre with 


participating 


Guild, 
member 
four play " ason, running not too 
far behind Broadway in the presentation 
My Three Angels, 
The Grass Harp, Seven Year Itch, Mad 
Women of Chaillot, O Mistress Mine 


The Moon is Blue 


f such successes a 


Born Y esterday and 


VW enageru 
board arn committee cha 
number 32, of wh 
hemical engineers or chemist 


The Dow Male 


1936. wive everal 


founded 


Chorus 
concerts a Sseasor 
uniting 

the Dow 


Girls Chorus and the Dow Symphony 


fown eng 


ivement 


each vear at Christmas witi 


Orchestra in an oratorio program. In 
iddition, chamber music groups and the 
Madrigal Singers, together with well 
wn solo artists, make Midland’s mu 


il life ric il el Of the 1! 
Male 


ike up the 


ll eT meet 


RELIGIOUS LIFE 


In mixing sei 


chemical engineer 


the 
has built 


land also carry their full share of 
The cor 


churches in the past 


munity 


responsibility. 
eight new eight 
building 
Mid 


Der ship ot over 


years and three more are now 


There are 21 major churches in 


land with an active m 
14.000 


An outstanding ple of personal 


devotion is the Ww 


Presbyteriar 
chure h, a gift to the congregation trom 
oy. « J Strosacker, another early 
ciate of H. H. Dow Dr 
came to Midland in 


responsible for many Dow developments 


isso 
Strosacker 


1906, and has been 


rhis church represents more than a gift 
Dr. Strosacker his life into it 
several years. He supervised every de 
tail of 
then presented it complete to the con 
the Bertha Strosacker Me 
byterian Church in 


put for 


its design and construction and 
gregation as 
Pre 


of hi sistet 


morial memory 


<4 FORESIGHT —is 
contributions of Dr. E. O 
Dr. C. J. Strosacker 


exemplified in the civic 


Barstow, left, and 


right 


Dow, above 


About it) 
and 


memvel 
[ ration 
chemists 

It is fitt 


built out of hi 


raised in memo 


ing torce in one 


Conclusion: 


These examples demonstrate, more tangibly 


than any theoretical arguments about the rela 


tive merits of an academic or a technical educo 


tion, the fact that men who hove been trained 


to think clearly and objectively also have the 


ability to moke very substantial contributions to 
the civic ond cultural activities of the community 
in which 


they live 








*HOT’ 
HANDLE STUD ; CAVITY 


P 


LOCKING SCREW 


new, small, containers 
for “hot” shipments 


These new National Lead containers, currently pro 
duced in four sizes, simplify the shipping and handling 
of radioactive materials. 


cree 
: 


The containers are designed to meet ICC-55 re- 
quirements for shipping Group I and II Class D poisons 
(radioactive materials emitting gamma rays and/or 
neutrons, alone or with electrically charged corpuscular 
rays). 

Lead-in-steel provides the shielding. Lead thicknesses 
run from 14” to 2”, depending on container size. The 
stainless steel jacketing keeps the lead where it’s needed 

. even if melted accidentally. The handle locking bar, 
side bars, studs and screws are heavy steel. The stepped 
closure prevents “beaming.” 

Easy to handk . easy to decontaminate 


If you need shipping containers like this...or any 
other type of lead shielding in any shape, size, or ton- 
nage, call on National Lead. 


‘ OMPANY vé 


National Lead Shielding 
NATIONAL LEA New York ¢ Atlanta: Balt ore 
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Now! From National Lead... 


L 








requirements 


Seals tight 
eure 
from mpi 

handling. Offs 


“peaming 
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INDUSTRIAL NEWS 


CHEMICO TO LEAVE 
piant wide protection CYAMAMIDFORMICA 


Major shift in the chemical con- 
struction field is announced. 
GOrrosion iI. 
cal Construction Corporation i major 
company in the chemical constructior 


j field, from Cyanamid to Electric Bond 
and Share are now nearing completior 


TANKS At the same time, ( yvanamid ha pur 


chased the busine and assets of the 





Formica Co., leading producer of plastic 


all types of pickling, plating, 
chemical ———— storage and 
other tanks containing corrosive 
chemicals are constructed of At- 
las materials 


laminates 

Chemico will continue to render ce 
ign, engineering and construction serv 
ices to Cyanamid and other client 
the process industric as an independent 
but integral part of the Electric Bon 
and Share organization The company 
which has engineered and installed some 


FLOORS 30% of the world’s ammonia capacity 


and some 33% of the world’s sulfuri 





acid capacity, will have its service 


industrial floors are designed to strengthened and expanded, particularly 
resist attack of a wide range of in the field of organic chemicals where 
corrosive spillage, including acids, a am it has extensive experience already 

alkalies, solvents, salts, greases z a The association between Chemico and 


and detergents. oe aes Electric Bond's present constructior 
, rr ‘+ » | 


ubsidiary, Ebasco Services, is expected 
to be highly beneficial to both compan 
ies, Since the talents and experience of 


| 
HOODS, DUCTS, both organizations will be iv utlable t 


each othet 


FUME SYSTEMS Cyanamid will form its ow: 





ing and construction div 


completely resistant self-support- , .C McAul 
ing rigid plastic structures are _ — 
designed and fabricated to meet ; 
your specific requirements .. . on ) 
complete plastic pipe systems in- ican 
cluding flanges, valves and fit- 
tings are also available, 


on with the company 


acqui ition o 
own i Form i Corp 
broad research prog 
with Formica exte 
yanization 


PLANT INTERIORS Road 


omnmittec 





rotection of all corrodible sur- 
aces is possible by using the pro- . 
per Atlas coating .. . vessel ex- ' A 
teriors, walls, beams, ceilings can 
be coated for lasting service. 


multi-million dollar plant for 
processing shortening and edible oils 
will be built in the Montrea ire t 


yeat by Pr eter & (san f { na 


Expansion of Monsanto's phthalic an- 
hydride facilities at Everett, Mass., 


I] provide » 60 ncrease 


Atlas provides a complete corrosion alent utout. Plant 
service from on-the-spot technical ad- ae he ae 
vice through engineering design to com- —_ nae * 
plete construction facilities to carry Ss , j : 
Synthetic glycerine production capa- 


the job from beginning to end. 2 
city will be substantially increased at 


Dow's Velase lex plant 
ATLAS PRODUCES THE MOST COMPLETE LINE OF CORROSION PROOF nl pitas come 26 ellie: 
MATERIALS OF CONSTRUCTION AVAILABLE FROM ONE MANUFACTURER pounds /year 
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BE SURE—in your estimate 
of drying equipment costs— 


TO INCLUDE: 
UNIFORMITY OF PRODUCT 


° 
LONGER EQUIPMENT LIFE ! 
3 | , 
LESS OPERATING DOWNTIME/ i i Proctor is your best investment when 
* | you consider these factors in the selection 
HIGHER PRODUCTIVITY 


MANUFACTURER’S SERVICE 
TO YOU 


of drying equipment 
Hundreds of successful installation 
of Proctor Equipment give proof of thes 


extra performance value 


ou'll profit b pecil ying Proctor 


LOW ~ OProcton 
[Proctor 


PROCTOR & SCHWARTZ, INC. CAS 


Phitedeiphia 20, Fe 
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INDUSTRIAL NEWS 


Two contact sulfuric plants will be 
built by Chemical Construction Corp 
1 he rst i 100-tor l 


equ pped i 
tor Shawinig 


/5-ton/day 


Annual production of Hercules’ new 
pentaerythritol plant at Louisiana, 
Mo., will be 24 million pounds of penta 
erythritol and 100 n 
formaldehyde, a ba 

when work alread 

pleted and the 


195, 


24.830 successful 
installations ! 


EASTERN D-11 CENTRIFUGAL PUMP 


Why is the D-11 so successful among original equipment manufac- 
turers? Size and weight make it ideal. The D-11 is the smallest, close- 
coupled, single-stage centrifugal pump available with an induction 
type motor. Eighteen pounds of compact design (9%” x 4%”) make 
it excel in industrial and process equipment, as well as laboratory 
service, and pilot plant operations. 


SPECIAL METALS Output of Titanium Metals Corp. of America’s 


. : Henderson, Nevada, plont will be increased from 

A full selection of metals make the D-11 and other Eastern Centrif- 3600 to 6000 tons/year when new facilities 
‘ , h 

ugal Pumps versatile performers. Available in 18-8 Type 303 and come enciveem in late 1956. The new produe 

; tion capacity is being constructed without Gov 

Type 316 Stainless Steel, Monel, Hastelloy “C”, Cast Iron and Bronze, ernment contractual guarantees. In the picture, 


ore is being charged into the chlorinator, on 


Eastern Pumps range from “sth to % H.P. with capacities up to 70 ents Ge G Ge Gam 
G.P.M., pressures to 65 P.S.1. 


. , , . The latest type of air pollution con- 
For complete specifications on all Eastern ly aera ; 
trol equipment wv Wy 


Centrifugal Pumps, request Bulletin | 20-A or 6 =) ams 


A 40,000-ton butadiene plant will be 
the first unit built by Firestone Tire 
on a recently purchased 1000-acre site 


» 


INDUSTRIES, INC. 


100 Skiff St., Hamden 14, Conn. 
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Notable 
A chievem ents 


at SA 


HIGH SPEED PHOTOGRAPHS OF NUCLEATE BOILING were 
first taken at JPL using a special camera fitted with a Kerr cell shutter 
Sequence photos, taken at speeds up to 20,000 frames per second, were 
the first series of high-speed, high-resolution motion pictures to success 


fully stop the action of nucleate boiling 


Pioneers in Rocket Motor Heat Transfer Research 


JPL JOB OPPORTUNITIES ARE { 
WAITING FOR YOU TODAY 


in these fields 


CHEMISTRY 
NUCLEAR PHYSICS 
METALLURGY 
SOLID STATE PHYSICS 
CHEMICAL ENGINEERING 
HEAT TRANSFER 
COMBUSTION 
MECHANICAL ENGINEERING 
NUCLEAR ENGINEERING 





As a result of knowledge gained from the high speed photos and 
from subsequent work, the role of bubble dynamics has been incorpo 
rated into theories of nucleate boiling heat transfer which is the principal 
mode of heat transfer encountered in the regenerative cooling of liquid 
propellant rocket motor 

Because of the very high temperatur intered in propellant 
combustion, JPL has been engaged in a broad prog n studying 
modes of heat transfer. Emphasis has been placed on 
heat transfer to liquids, turbulent boundary layer heat transfer to deLaval 


ind heat transfer 


foscl 


nozzles, nonsteady heat transfer due to oscillatory fl 

with chemical reaction in the boundary layer and on the surface 
The influence of chemical effect 

benefited from the association of talent 

from several different fields of specialization 

grams, ranging from laboratory experiment 

flight testing, have created unique working ¢ 

personnel 
Here, at JPL, the 

the stimulus of practi 

phere If you are intere 


we wouid like to hear {1 


JET PROPULSION LABORATORY 


A DIVISION OF CALIFORNIA INSTITUTE OF TECHNOLOGY 
PASADENA, CALIFORNIA 


CALTECH 
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INDUSTRIAL NEWS 


Under a new licensing agreement, 
40,000 tons per year of butadiene for 


synthetic rubber “ 


Houdry de 


che luled 


Long term corporate planning, and 
evaluation of new business opportuni- 
ties, will be important objectives of 
Union Carbide’s new division, the Union 


Carbide De velopment (¢ 


A new nylon emulsion bonding, coat- 
ing and finishing agent, already 

uitable for the textile, paper 

ber imdustries, has ju 

duction by Belding Ce 

Inc. Manufactured fro ype 8 nylon 
resin under license from Du Pont, the 
new product is identified as BCI Nylon 


Di persion 


The major expansion of Northern 
Chemical Industries at Searsport, 
Maine, is now nearing completion. 
Major plant is a new 100 ton/day sul 
fturic acid contact plant. [ngineering 

being done by Girdler. construction 


the Leonard Construction Co 


The service life for tanks, hoods and exhoust 
ducts and fans used in chemical processing hos 
been extencead many times by Fibergilas-rein 
forced plastic systems engineered by du Verre 


Up she goes!...at Sinclair's new UDEX Plant built by Badger Manufacturing Company. Inc., Buffalo, N. Y. The large venting ducts 
shown above are Fiberglas-polyester, were in 


stalled by du Verre in a chemical plent, are still 
42-ton stripper... by Downingtown = ° 9°) 27ers rom, Govoson 
resistant metals formerly used here had oa serv 
ice life counted in weeks, according to Owens 


Corning Fiberglass Corp., producer of Fiberglas 


Diameter: 6’ 1.D. ¢ Total Height: 133’ 3” @ Shell Thickness: %” 
Material: Carbon Steel ¢ Total Weight: 42 tons ¢ 40 Bubble Cap Trays 


Fabricated at DOWNINGTOWN IRON WORKS for Badger 
Manufacturing Company. Stress relieved...spot X-rayed...Code 
stamped. Field erected by Badger Manufacturing Company at UDEX 
Plant of Sinclair Refining Company, Marcus Hook, Pa. Send for 
Bulletin PF and learn more about Downingtown engineering ex- 


perience and fabricating skill. 


Downingtown Iron Works, Inc. 


HEAT EXCHANGERS..STEEL AND ALLOY PLATE FABRICATION 
151 Wallace Ave., Downingtown, Pennsylvania—Branch Offices: 


1458 S. 66th St., Milwaukee 14 * 52 Vanderbilt Ave., Room 2032, New 

York 17 * 271 Hanna Bidg., Cleveland 15 * 936 W. Peachtree St., N.W., 

Room 144, Atlanta 3 * 208 S. LaSalle St., Room 765, Chicago 4 * 586 

Roosevelt Bidg., Los Angeles {7 * 4550 Main St., Room 234, Kansas 
City 6, Mo. * 106 Wallace Ave., Downingtown, Pa 


CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS 
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$14,000 in “tools’ 
for each employee 





.eehow much for his education? 


Today, business invests an average of $14,000 in each 
employee's job. The question for businessmen is: 

Are we training enough people who can hold down 

these jobs? Schools are the answer. And it's 

simple self interest to help community groups get the 
teachers and equipment schools need. Shortage right now: 


200,000 classrooms, 165,000 teachers! 


Te METER eck ae 


| Want to find out how to help in your community? | 
Get specific information by writing 
| Better Schools, 9 East 40th Street, New York, N. Y | 


hi nn cteoesemenreeenniideiniine animal 
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TANTALUM... 
If you don’t need it, 
you can’t afford it. 


If you need it, you cant 
afford to do without it! 


( of is an easy matter to determine whether or not 
YY you need tantalum in your process. If tantalum 
eliminates shut-down, product contamination, side 
reactions, fume damage and other waste due to 
corrosion, you need it! 

If tantalum increases equipment life four-fold, or 
more, even if it costs only twice as much...you need it! 

Tantalum is immune (not merely resistant) to any 
of the following: hydrochloric acid, nitric acid, per- 
chloric acid, bromine, iodine, hydrogen peroxide, 
chlorine, chlorine dioxide and many others. It is so 
slowly attacked by sulfuric acid that life may be 
measured in decades. It is strong, immune to thermal 
shock, unequalled in heat transfer efficiency. 

Fansteel engineers can evaluate the pros and cons 
of tantalum very precisely as they apply to your 
process. From that point, it will be very easy for you 


to reach your own conclusions. 


USE TANTALUM WITH ECONOMY for most 


acid solutions and corrosive gases or vapors. 


Not recommended for HF, strong alkalis or substances containing free $O3. 





Write for free TANTALUM booklet today! 


FANSTEEL METALLURGICAL CORPORATION 
Chemical Equipment Division 
NORTH CHICAGO, ILLINOIS, USA 
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INDUSTRIAL NEWS 


t te Be ae 


Tenth anniversary of Catalytic Construction Co 
was the occasion for a special luncheon where 
congratulations were in order. Attending were, 
|. to r.) C. H. Thayer, Sun Oil vice president 
W. G. Jamison, Catalytic vice president, T. E 
Webster, Catalytic president, A. T. Knight, Coto 
lytic vice president, C. G. Kirkbride, president 
of Houdry Process Corp. of which Catalytic is 
a subsidiory, and C. C. Peavy, Houdry vice 
president 


The first overseas shipment of an un- 
usual resin, Dapon, has just been made 
by Food Machiner ind ( em | lhe 
resin is a solid prepolymer of diallyl 
phthalate used currently in molding 
powders whicl | 

trical propertic h D just 
made was a trial shipment t elec 

trical varnish manufacturer in France 
The resin is now available in commer 


cial quantities 


Production of perchloroethylene will 
be doubled when the expansion pro- 
gram at Diamond Alkali’s Houston 
plant is completed early in 1957 ‘S| 


Announced expansion of its methanol 
and petrochemical derivatives facili 
ties will cost Commercial Solvents $10 
million Cj 


Increased space for application re- 
search on diisocyanates the reason 
for National Aniline D on \llied ) 
expanding its Buffalo Research-kngi 


neering Center with a new building 


A new machine to clad lead to steel 
has been patented by American Viscose 
and Knapp Mills. The machine creates 
a homogeneous bond between steel and 
lead, is expected to find great 


the nuclear field 


A Conference on Mathematics 

Engineering wil! be held at the | 

versity of Michigan on June 20-22 
lentative schedule includes sessions on 
Probability, Statistics, Numerical Anal 
ysis and Computers, Operation Re 
earch and Systems Engineering, Con 
tinuum Mechanics and Field Theory 
and the Impact of Mathematics on 


Engineering and Scientit Education 


May, 1956 





Approval has been given by the 
Boards of Directors of Foote Mineral 
and of Electro Manganese Corp. for 
Foote to absorb Electro Manganese on 
virtually a share for share basis 0 


Plastics are now making a strong 
showing in total production with some 
3.6 billion pounds per year, an esti 
mated 10 billion pounds per year by 
1975, according to |. F. Sayre, man 
ager of marketing for Allied’s Barrett 


Division Oo 


With the manpower shortage growing, 
the chemical industries are turning to 
women for the first time since World 
War II. Despite the many supposed 
lraw back t female employees the in 
dustry 1 eginning to realize that 

} uivantages tor im 
dustrial us $ patience, manipula 


tive ki olor perception 


A radio news program for engineers! 
Designed to keep technical personnel 
abreast of events in all phases of engi 
neering, the five-minute program “News 
For Engineers” over Station KFI in 
Southern California 1s ponsored by 


Jeckman Instruments 2) 


Modernization of the huge Institute, 
W. Va., synthetic rubber plant, re 
cently sold to Goodrich-Gulf Chemicals 
for $11 million, will take about four 


years 


Finding oil is the goal of the new 
Freeport Oil Co. formed as a division 
of Freeport Sulphur Lo Freeport is 


already producing 5,200 bbls. /day 


An intensive program in infra-red 
spectroscopy will be given August 6 
to 17 at MII It will consist of two 


integrated one veek course 


The Sixth International Symposium 
on Combustion will be 


Lniversit 


An ultra-long infra-red cell and spec- 
trometer being constructed by The 
Franklin Institute Laboratories for Re 
searcl d De velopment to be used for 
studies of air pollution and smog in 
the Le ingeles area The unit will 


mobile labora 


r~ 


Metallized papers will soon be in pro- 
duction by Foiltone Products, a 
wholl ‘ ibsidiary of National 

The company is al 


etallized plastic s 


| SO SENSITIVE 
IT CAN MEASURE THE CHARGE 


BETWEEN YOUR FINGERS 


CURTISS-WRIGHT 
DYNAMIC CAPACITOR 


ELECTROMETER 


FOR STABLE AMPLIFICATION OF LOW-LEVEL DC SIGNALS 
Measures currents as low as 10°'* amp. * Extremely high input impedence 
10'* ohms. * Low drift — less than * 1 mv per 24 hours. * Uses dependable, 
durable dynamic capacitor. * Accuracy of * Vy % full scale. * Only 14” «x 10” x 9” 


The Curtiss-Wright Dynamic Capacitor Electrometer is ideal for meas- 
uring minute currents or voltages from high impedance sources. There 
is no 60 cps interference since the Dynamic Capacitor Electrometer 
operates at 1,000 cps. The instrument can be used to measure static 
charges, potentials of floating grids, insulation leakage currents, capaci- 
tor dielectric leakages; and to study transistors and diodes, Its rugged- 
ness, reliability, and high sensitivity make it especially suited for use 
in the nuclear field as a component in reactor control] systems and in 
industrial control systems employing radioisotopes as energy sources. 
It can be used for pH determination, and in mass spectrometry. In bio- 
physics and medicine it may be used to measure cell potentials, skin 
potentials, streaming potentials, injury potentials, and nerve impulses 
Besides providing an indication on its own meter, it will operate any 
standard recorder. For details, write Nuclear Equipment Sales Dept., 
Curtiss-Wright Corporation, Elecironics Division, Carlstadt, N. J. 
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WESTFALIA 
SEPARATOR 


modern 
centrifuges 
for 


continuous 
chemical 
processing 


SKIG nozzle centrifuges used where one liquid con 
taining solids is to be clarified or to concentrate 
solids in a relatively small portion of liquid. The 
Jet-O-Matic’’ has continuous clarification, unique 
recycling system, large diameter nozzles and 
pressure discharge by centripetal pump 


Is your field chemical, pharmaceutical, food processing, fuel oils? Westfalia’s 
complete line of continuous clarifiers and separators offer the solution to your 


problem with superior time, labor, and money-saving equipment 
Liquid-solid clarification; liquid-liquid-solid 


continuous centrifuges handle 


Westfalia’s 


separation; liquid-liquid counter-current solvent extraction; and concentration 


of solids 


$K006. 10006 | 


SKOOG “Jet-O.Matic” recycle oil separator 
lergest available nozzle type. Constant re- 
cycle. Sectioned hood. Easy cleaning 
Applications: immiscible liquids. Vegetable 
end animal oils 


SAOH “Liquid-SEAL” automatic de-sludger 
Continous centrifuge with automatic sludge 
discharge. Stainless steel at all contact 
points. Available with built-in single or 
double centripetal discharge pump. Can be 
vsed as separator, clarifier, or extractor 


LG “Liquid-SEAL” pilot plant centrifuge 
Triple purpose machine. Serves os separ 
ator, clarifier, or extractor. Has ruggedness 
efficiency of larger equipment, Ali 316 
stainless steel. Double centripetal discharge 
pump Rapmeaiens laboratory, pilot plant 
end small sale production 


West Forest 


loenue, 


jAOH-4006 


ft nule wood, Ve “ 


Jersey 


WESTFALIA 537% 7 Oke) | A 
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INDUSTRIAL NEWS 


Production of an additional 65 million 
pounds of ethylene glycol per year 
he works for Carbide & Carhor 


Seadrift, Tex., ethylene 
Total capacit tor ene Ox e at this 
ve 200 muillior 


, 49 
one plant will 


pounds yea! 


units, to manufacture 
and methanol, 
liaa H stor 


engineered at 


Three new 


acetylene, ammonia 
buslt at Rohr ra 
| ‘> be 


Chemical or 


will be 
plant 
ucetylene unit “ 
(Sachsse) proce 
methanol 


Wheeler 


unit 


Expansion and modernization of Du 
Pont’s coated fabrics plant at New- 
burgh, N. Y., bewar ear! March, wil 


$3 million 


Vil 


cost more that 


revolutionary self-checking prin 


Employing oa 
ciple, the new Scully-Rowell fail-safe monitoring 
circuit is applicable to a multitude of avtome 
tion techniques now in use in industry, to indus 
trial heating systems, to atomic energy systems, 
special applicetions as aircroft 


end to such 


safety systems 


A new multi-million-dollar low-pres- 
linear-type polyethylene plant 
built in Woodbridge Township 
by Koppert 
underway, 
1957 for 
million pounds year 

\ second 


ethylene plant will 


sure 
will be 
N. J., 


ready 


Construction ts al 
will be completed in 
. 

early productio f yne 30 
low-pressure poly 
be built by Koppers 

Brea Angeles 
Larger, this plant will produce 
$10 


giant 


and Chemicals in Los 


county 
will cost 


some 60 million pounds 


1s expected to be in ope ition 


1957 ] 


million 
in mid 


Devoted entirely to research, engineer- 
ing, development, sales and admin- 
istration, the Administrative and 
Engineering Center of Vickers 
Detroit 


new 
Inc is 


located in 





> 
ph bs 

r¢ 
Pe 
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NOW 


ANNE, 


for every 


WATER 
NEED... 


the CONVENTIONAL Ranney Collector 


Proven by countless installations around the 
world, the collector yields naturally filtered water 
with less equipment, less personnel, and fewer 
pumps than other conventional systems. 


the Ranney INFILTRATION GALLERY 


Engineered by Ranney to provide low cost water 
supply to industry and community. The Gallery 
provides large quantities of clear non-turbid water 
in a revolutionary yet economical way. The Gallery 
requires no maintenance 


+, Nl 38 
Besse ae [2 Ranney 


VERTUBE 

nt -cceradlrged 
eveloped exclu 
‘MNiyutl 3 sively Os low volume 
eer users t provides a 
ht rey natural — vertical 
INuuiyul ‘ water well at low cost 
, The Ranney Vertube is 
‘Wnt ’ engineered with the 
rin same precision and 
‘Many it ~~ efficiency as its two 

Iidesveent tl , bigger brothers 


@ Ranney provides naturally filtered water at 
low cost 

@ a water program for every community and 
industry 

@ Ranney engineering research provides the latest 
modern water supply techniques. 


AMONG THE MANY RANNEY USERS ARE: industries 
Granite City Stee! Co., U. 5. Steel Corp., Eli Lilly and Co 
Shell Oil Co., Monsanto Chemical Co., E. 1. duPont de 
Nemours and Co., Timken Roller Bearing Co. Cities 
Boise, tdcho, Centon, O., Parkersburg, W. Vo., Mani 
towoc, Wis Write to Dept. CE-5 


For Low Cost 
Corrosion Resistant And 
Maintenance Free 
Fabrications And 
Plastic Components 
To Your Specifications 


Check With 
AMERICAN AGILE 


B® As specialists in the field of « The polyethylene 
structural plastics, anti-corrosion 
materials and methods, American 
Agile has px rlected through many sbove, the largest 
years of research and development 


scrubber illustrated 


ever made of this 
new processes and applications 
for plastics material, 1s another 
American Agile...firstintroducedthe , example of Agile's 
spraying and forming of structural 
shapes from Polyethylene first 
to commercially weld Plastics and « is § ft. high, 4 ft. in 
first to commercially introduce irra 
diated Polyethylene molded parts 
k with « flow of 7600 ctm at 


engineering This unit 


diameter, with a gas 


Ie will pay youtor he 
American Agile whenever you need , »” psi. Wt is being 
fabrications or components that 
give you these advantages 
uw Leng Service Life hydrofluoric acid and 
mw High Impact Strength 


w Light Weight 
uw Chemically inert to 170 F tration under 60°, 


veed in contect with 


fluorides with concen 


Send 9 your bleeprints for @ quetetion or write 

a - : fer complete dete Ack tor bulletin AA? 
Mii, i, 
AGiieme Waciiioe 


“SRY Sar 
AMERICAN AGILE Corp. 


GENERA ‘Ff 
MAPLE HEIGHTS ‘Suhurh of Chey 
* PO 808 168 BfOFORD. ¢ 
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KING-SIZE FRACTIONATING 
TOWER 


186-foot fractionating tower is 
built, shipped and erected in one 
piece by Delta Tank. 
One of the largest fractionating tower 
ever built (as high as a 20-story build 
ing) has just been constructed and 
shipped as a single unit by Delta Tank 
Manufacturing Co.’s Baton Rouge, La 
plant 

ight feet in diameter, and weighing 
293,000 pounds, the carbon steel column 

one of two built for American Cyana 
mid’s new mono-methylstyrene plant at 
Avondale, La., and is nearly double the 


How about Gale een honey 
FURNACE ROLLERS 

HEAT TREATING TRAYS 

FURNACE SHAFTS 

ANNEALING BELTS 

RETORTS 

TUBING 


Which are 
Heat Resistant 


The column is raised into place at Cyanamid’s 
new Avondale, La., mono-methylstyrene plant 





Corrosion Resistant shipment as a single, completed tower 





nsures equipment quality and reduces 
erection and finishing costs, but involve 
s ° i maior problem of stre relieving in 
Abrasion Resistant : ' 

the hop Delta sccomp! hed the task 


by using its new jet-fired furnace at 





Baton Rouge tress relieving in three 
heat \ third of the tower was stress 
relieved at a_ time ! ne 1300 

urnace 1 task that 1 quired everal 


When ready to order, how about checking with us here at . 
DURALOY? For more than thirty years we have 
: Just completed, the new polyvinyl ace- 
specialized in high-alloy castings. In fact, we were hae vaearer 4 
; . : : tate polymer plant of National Stare 
among the first to produce static castings and the firet products at Meredosia, Ill, will now 


to produce centrifugal castings. We are old hands at have its capacity doubled. Engineering, 


producing castings alloyed to fit each specific requirement procurement and construction is being 


> | - hy Pins ox 7 
and to finish them to any extent desired. andled by Blaw-K1 ; 


' As part of its continuing expansion 
Melt, castings and finishing are carefully controlled and and modernization program, Selas 


quality tested by our staff of metallurgists, chemists, Corporation of America, developer 


turer of micro 


X-ray and gamma ray technicians. If you would like more lesigner and manufa 
preliminary information, send for Bulletin No. 3150-G. porous filters, membrane type separator 
heaters and other fluid process equipment 
for the chemical, petroleum, petrochem 
ical and plastics industrie is just 


‘ F ' ' moved into its new plant and headquar 

U UJ RAL Y t in Dresher, Pa., a northern suburb 

THE COMPANY Philadelphia All research and de 
E AN ANT velopment, manufacturing and sales are 

? now located in the one installatior rhe 


move was necessitated by the rapid ex 


pansion of Selas business 
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The expanded facilities of Wayne 
University’s Computation Laboratory 
will be available for the University’s 
famous summer program dealing with 
electronic mputers and their industrial 
and busine { Nationall 
known speaker will be present and 
among the new litie an IBM 


650 computer ] 


A combined liberal arts-engineering 
program is to be offered by DePaul 
Univ. in cooperation with Illinois 
Tech. in an effort to help alleviate the 
nation’s shortage of engineers 
A five-year program, the pl 


an will 
result in the student's earning tw 


cle 
grees, a BA from De Paul 

in Engineering 1! 
Normally 


The demand for chemical, petro- 
chemical and oil-field equipment has 
forced Delta Tank Manufacturing Co 
to convert its Baton Rouge pl int trom 
defense to civil production, and the 
company vithdrawal trom detense 


contract 


The pipe in this picture is corrosion resistont 
wrought iron. Installed in the ground in 1918 
the pipe has carried crude oil without benefit 
of cathodic protection ever since. Dug up re 
cently, it was found in such good condition it 
has been cleaned and is ready to go back to 
work Maker A. M. Byers of Pittsburgh is 
rightfully proud of its pipe 


Continuous furnace for curing tape 
resistors has been designed at the 
National Bureau of Standard Using 
a liquid heat exchange mediun to 
achieve highly stable temperature cor 

trol, the uring temperature can be 
held to plus or minus 1° C. on long 


tern operatior 


Seven European companies have been 

licensed by Girdler to use the Elas- 

tomer process i! the produ tion of 
yl loan (ot 

two are French 


is Swedisl and 


A new plant to produce xanthate for 
Canada’s growing mining industry 
will be built at North American Cyana-| 
mid’s Welland plant at Port Robinson 
Ont. Xanthate is a reagent widely used 
n the flotation proce of ore concen 


tration. The plant is expected to be ready 


bw the end of 1956 ian 


TUBULAR FILTERS 


WITH IMPORTANT NEW FEATURES 
DUE TO FLOW FROM INSIDE OF TUBE 


*® Unequaled simplicity of maintenance. 
Solids can be recovered in dry form. 
Liners are easy to replace and inexpensive. 
ideal for intermittent or continuous operation. 
Chamber can be emptied without losing cake. 
No unfiltered “heel”. 
Can be used with or without pre-coat. 


ideal for polishing . . . as a trap filter... and asa 
scavenger for larger filters. 


MEW SIMPLIFIED OPERATION FLOW DIAGRAM 
The filter is prepored for use by 

simply rolling flat sheets of filter : , eg 
paper and inserting them in the 
tubes, which are designed to force the 
paper snugly against the tube wall 


EASY TO CLEAN 
Filter papers are simply withdrawn 
and replaced. Even the tubes ore 
easy to remove, being held in place 
by o simple rubber O-Ring device. 
Except for the cover there are no 
nuts and bolts to handle. 




















FOR FULL DETAILS WRITE FOR BULLETIN 5910 


INDUSTRIAL 
FILTER & PUMP MFG. CO. 


4 GOEN AVENUE . CHICAGO 40 NO 





INDUSTRIAL NEWS 


Whi 4. hilt tbe J Yi LMU; BLE LE LL De EME, 


AEC CONTRACT SETS OFF MAJOR ZIRCONIUM PRODUCTION BOO 
—WILL OPEN LARGE SUPPLY FOR INDUSTRY 


A five-year contract to supply wercial non-reactor applications the ased on its extremely 
AEC’s reactor needs for zirconium = iainium doe \ be removed, | istance (it has been used in 
brings U.S. Industrial Chemicals lowering the cost I metal till kurope tor spinerets m rayon produc 
and National Research Corp. further for non-reactor applications ic but the price has been high ($14 
into zirconium field, means large 1 pound more or less) and the supply 
expansion of Carborundum Co.'s “°"*****" Potentic! limited. With AEC’s new contract pro 
facilities. Three large-scale plants Entry of two major chemical compan ding a firm base for ew compan 
to be built, both U.S.I. and NRC ie into the zirconium field, both with in the field, and with the new proc 
have new processes. new process is indication of strong upply is expected to rise abruptly 
rowth potential expectation All tl re price may well d to as low 
Sharp price-cut for zirconium al- plas g built for cap $50 per pound for non-reactor 
ready results. rye requ rade ording to U.S NRC is con 
need that tl market will 
Wide non-reactor applications ltimately excee ernment require 
seen for the versatile, highly ; ent 
corrosion-resistant metal, par- Ay : Main industrial advantage 
ticularly in the fabrication of ©’ . um is its extreme resistance 
process equipment. . rosi is equally resistant to 
hydrochloric aci : 
rconium metal i - 1 strong, ductile, « 
onstruction ineable metal. and expects 
ith | i 
2200. 000 Ib 
period, Tl " 
elopment will have rong ene ! ; ihundance of zircor 
i 1 iw 
ready the price ol i ' Florida and Oreg 


dropped N R¢ price 4 ! ibundance exceeds that 


the nuclear and chemn zircon It ! hour 


$6, 90/Tb ates i } ad, zine ind other 
muipany officials to be under $5/Ib rosion resistant metals 


rconium ha in alin 


\ll three econ pane will bunrld \ Richard S. Morse, left, is president, and Robert Zi 
f hoth | | ind NR¢ have A. Stouffer, right, is vice-president of National P : , , as 

th , ‘ : ‘ } ! . ) 
Research Corporation and its wholly-owned sub hat makes it valuabie 


MIT indication sidiary, NRC Metals Corporation. The company's Huorescent lan p 
quirement ire only ! 4 experience in rare metals production enabled its ipplication a 

in accelerating 7 . technicians to develop a process that reduces reo . p articul 
prime production cost of zirconium by 50% and ne id sAioinoa 
resulted in a $22,750,000 supply contract with " — COSKne . 
the AEC future as al alloying 


t impart desirable 


aimed. largels 


| it Ashtabula, O , 
esium, adding streng 
million pound ; 
. proportion and worl 


} 


pemre n quich Capes portion It give ie 


in field vill 


; QS7 
deliver 1 millon pounds per year tream in = mid-195¢ ; illoy known. As zirconiut 


eactor grade zirconium to Al plant at Parkersburg 
rough its Metals ¢ orp., 18 also new im bring the company : we Potentially. zircon 


held and will deliver 700,000 pound 1.5 millon pound , ’ 7 and the companie 


withstand temperatures uy 


im early mF anes 


year, Carborundum, already produ drops a 


ng 325,000 pounds per year for AE plant 
will now expand by an additional 500,000 luce In Exc 


pound per yeat Phat ’ Iditional product 


| ol ct ket 7 
Zirconium’s importance as a. struc aimed at non-reactor mark I 
tural metal im reactor come trom the chemi 1“, B industri - New Processes 
extremely low neutron capture compant 


orption, its high resistance to he ' which ha A 5c! WUT (arborundun 

on, and it iwdaptability to 1 1 “ ’ , TOGuU lished Kroll pre 
ind repair. These same pr ' rconiul ‘ ' reduction witl 
he metal equally valuable I ' en V i NRC have 

proc equipment, except, of course, fo rit ! non é Neither 

the low nuclear « ipture oO achieve 

comum of a grade suitable tor re 

it must be separated from hafnn 

metal almost identical but having 

neutron capture nee hafnium alway 

oceur ih zircomum in nature, a costly Industry ong ! vare of the 


eparation step is it volved, But for com potential pplicatio f zirconium 
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rather 


pri Much \ rk ha been done | 
make the Kroll or other process« col We il shoulder 
tinuous but without too muc! ce 

1 the electrolytx . still 


ave many bugs in them to be ironed out the entire lo d 
ef they ho hecom on a eee 


ore ( 
| 
eTClal 
SOC na a 
produced, the 


comoreneou 


he AKC will 
ited sampling 
S.1. product 1 


Kr ll or A 


eee fO 
finished 
product! 


Goslin-Birmingham's 
complete, integrated 
organization is always 
at your disposal. Our 
process engineers are 
available for prompt, 
on-the-spot technical 
consultation and plan- 
ning. G-B takes YOUR 
processing problem 
and comes up with the 
solution...from planning 
enpestunt Petential board to installation. Planning 
designing, casting, fabricating, instal 
ling ...G-B shoulders the load all the way. It 


will pay to solve your processing problems the G -B way 


Shown here are two self-supporting, sextuple effect alumina hq /Of evapora- 


tors now in use at the Reynolds Metals plant in Corpus Christi, Texas 


G-B Engineers are at your service any time 
fe discuss your processing problems 


+++ witheut cost or obligation 


GOSLIN-BIRMINGHAM 


MANUFACTURING CO., INC. 
BIRMINGHAM + ALABAMA 
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PRESIDENT EISENHOWER CREATES 
NATIONAL COMMITTEE FOR DEVELOPMENT 
OF SCIENTISTS AND ENGINEERS 


Main job of new Committee is to 
“foster the development of more 
highly qualified technical man- 
power.” 


With recent re port 
that the 


in hand indicating 
oviet Union already has more 


than the U.S.A 
is graduating new ones at a 


engineers and scientist 
rate 


the 


more 


than twice our own each year need 


lor some official body to study and work 


on the engineering and science mat 


power situation is clear 


sy appointing the new board, named 
the National Committee for the Devel 
| nyineet tive 


ibility 


opment of Scientist ul 
the re 


m thi 


President 
of the 


recognized pon 


(sovernment matter ol 
onnel but 


ibility lhe 


needed te« hnologt a per 


stressed that the basic respon 
in the concerted actions of all citizen 
group tho 


intimately connected with the problen 


and citizen particularly 


uch as the engineering societies 
Heading up the Committee is H. | 
Bevi Ohio State | 
and assisting him is E. A. Walker 
of the Engineering 
Architecture at 


ing’s representatives are T. H 


president of niv 
dean 
College of and 
State. Engineer 


Chilton 


Penn 


PP - 
FLECTRON/C 


LABORATORY STIRRER 


WITH SPECIAL BODINE MOTOR 
and Thyratron Tube Contro/ 


devices 
laboratory support stand 


ee 


ynard Boring, and the Commit 


on it men from science, educa 


wwement, labor, state 


and the humars 


new Committee are toa 


(,overnment in identifying the problem 


actuall volved; to enlist the coopera 


tir individuals and 


organization 
coordinate them outside the 
to make 


ullable to the who are con 


ent 
mation i 
cerme 
timulate public interest and support by 


IciZziniy the problem il d to 
progre to the 


There is little 


ré port 
President 
to the mag 


que tor i 


nitude of the problet yf the hortage « 
Perhap it ha 


lL. Watern 


technic il nanpo 


thy A 


National ciem 


NCT 
been put he 
I he 


which ' 


ndatior 
tafi 


lead 


tor of 
lor providing 


ttee and for 


re ponsible 
ervice ( the Comn 


ind igencit in 


vhich will 


hen he ud 


ng other department 


carrying forward activiti 


help solve the problem 
At every 


America 


turn there idence 


Increasing 


dependence Oo! 


clence and technolowy ior it cultural 


— 


CONTROLLED 


—_ 


- a —— ) 


Se ee ie 


= 


Direct and gear drive in one fully 
enclosed ball bearing motor. Variable 
Speed at full torque. 1/50 H.P. motor 
Can be run in either direction 

The speed on direct drive ranges 
from 400 rpm to 5000 rpm in stepless 
control. The speed of gear-driven 
shaft is 1/18 the direct or armature 
speed 


— s 


Starting torque on armature is 32 in ounces 
May also be used to drive constant speed 
Stirrer can be attached to ordinary 


STIRRER—Motor is driven by a phase shiit 


Thyratron 


Tube controlled rectifier, which 


converts the alternating current of the mains 


to direct Field and 
motor are ted separately by two 


current 


tubes 


for Data Write Dept. 5— G 


rectiher 


ALSO IN STOCK 
AT OuR 
LOUISVALLE WAREHOUSE 


O 


Se Oe 
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armature of 
2050 gas 
Price $88.00 


ACE GLASS INCORPORATED 


‘y ae 
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th overcoming the problem ; to 


economic rt 


It 3 


on high-level education for 


obviou rth depends 
more of our 
people we ¢ ustain our eco 
and detensive strengt! 


healthy 


nomic without a 


trong and 


technology growth of (our 


corp or ! l engineers 
counts for 

nology 

Manufacturing capacity for both 
“Amanol,” nitrogen solutions used for 
and 

reased at Nortl 


td W elland 


fertilizer, anhydrous ammonia, 


will be inc \merican 
yanamid I Ontari 

plant [ 

Upwards of $35 million will be spent 
by Gulf Oil on installations for 
its Philadelphia refinery. 
will 


refinery 


new 
lhe improve 
ment not substantially increase 
total 


largest on the 


already the 
but 
and 


the 


production 
ast 


‘ 


improve the 


(Coast will 


greatly quality will 


make the 


equipped in 


refinery one f het 


the world 


Traditionally shipped in drums, which presented 
too many problems to be considered economical, 
Tenamene 2, a phenylene diamine type gaso 
line gum inhibitor, con now be shipped in tank 
cars with a new shipping system developed by 
Chemical Products, a subsidiary of 
Kodok 


Eastman 
Eastman 


Probably the largest anhydrous alco- 
hol unit ever built has just gone on 
stream at U. S. Industrial Chemical’s 


fuscola, Ill plar t 


Cycolac, a new type of thermoplastic, 
will be the product at the new Marbon 
Chemical plant to be built by Catalytic 
Construction, cost $10 million. Demand 
been so high for the high-impact 


that Marbon, a Borg-Warner di 


vision, cannot supply ym its 


has 
resin 
enough tre 


two present plants 


One of the first moves in an over-all 
program by Columbian 


the 


expansion 
Carbon is 


office-laboratory 


construction of a new 
building if \kror 
Columbian assumed the 


products last July 


pansion 





L 


This watermelon-shaped rubber tank, developed 
by Goodyear, could revolutionize the bulk 
transportation and storage of fuels and other 
liquids. Called the Rolli-Tanker, the contoiner 
can be rolled over ground, even rocky terrain, 
can be floated in water and dropped without 
bursting. It is designed to meet the needs of 
process industry manufacturers, builders, farmers 
the armed forces, and anyone faced with liquid 
handling problems 


More than $1.5 million will be spent 
by Alco Products on expansion o 
its Beaumont, Texas, plant, the forme 


fSeaumont Iron Works Co 


The new polyethylene plant of Kop- 
pers at Port Arthur, Tex., went on 
stream recently, rated at 18 mil 
lion pound ear n full 

production, the new plat 


the ut tvie 


Barge harbor facilities will be built by 
Dravo Corp. for Olin Mathiesor new 
giant aluminum pl near arington 


(). (See O34 1 


Witco Chemical has sold its oil and 
gas producing properties. Fifteen of 
the company’s 25 oil and gas wells were 
sold to Producing Properties I rv 


Dallas, Tex for some $1,750,000 


A leading producer of soluble silicates, 
Philadelphia Quartz Co., is celebrating 


its 125th anniversary th vear 


The lubricating properties of Moly-Sulfide lubri 
cont additive are graphically attested to in this 
picture of a conventionally lubricated chassis 
bushing (r.) after 35,000 miles in service, con 
trasted to a bushing lubricated with grease 
containing 3% Moly-Sulfide after 160,000 miles 
service. The Moly-Sulfide will film out on the 
bearing surface under particularly heavy stresses 
where the grease film is removed 


BARCO Swing Joints 


and Assemblies 


for 
fees and 
Unloading 


Lines 


Reasons for 
SUPERIORITY! 


BALL BEARING AND O-RING EQUIPPED—Suitable for handling solvents, naphtha 


alcohol, gasoline, liquetied petroleum gases, carbon tetrachloride and many other fluids 


LARGE BEARING SURFACE—Barco's bearing design provides adequate support 


for lengths of piping. Minimizes bearing pressures and wear 


CONTROLLED TORQUE—No annoying, uncontrolled swinging of lines. They 
swing easily but stay put 


LONG LIFE—New “Bar-Moly” dry lubricant process gives a permanent anti 
galling, corrosive-resistant finish to moving parts. This, combined with routine 
lubrication, insures longest possible maintenance-free service 


EASY MAINTENANCE — Joints can be disassembled for inspection without dis 
connecting piping. O-rings are easily renewable in the field. Frequent greasing not 
required to maintain sealing 


The Barco line is complete with single swing, double swing, 
and counter- balance styles and assemblies to meet every 
need. Sizes 1”, 144", 2”, 244", 3”, 4”. All steel or malleable 
iron. Send for latest Catalog No. 400 containing engineer 
ing and ordering information. Worldwide sales and service 


BARCO MANUFACTURING CO. 
560F HOUGH STREET 
Berrington, Ilinois 


Chemical Engineering Progress 











Armstrong 
REFRIGERATED LIQUIFIERS 


for CHLORINE and OTHER Chemical Vapors 


We DESIGN, BUILD and GUARANTEE 
PERFORMANCE 


26" dia. « 16° long Condenser with bimetallic tubes (outside of tubes is admiralty, inside 


steel Shell is mone! clad steel, tube sheets also mone! cled 


Chlorine Liquifiers are both vertical and horizontal, and can 
be for basic liquification of chlorine, and also for vent con- 
densing of sniff gas. 


We design and build Liquifiers for hydrofluoric acid recovery 
in monel, nickel steel or other required metal, using direct ex- 
pansion of refrigerant, usually Freon-12, 22 or Freon-13. Also 
Liquifiers for chlorine in steel, often using A-300 material to get 
the required Charpy Impact values at low temperatures. 


Likewise we have extensive experience in straight refrigeration, 
with emphasis on low temperatures—below --20° F., also in 
the design and building of Straight Process Exchangers. 


This Specialization in Refrigerated 
Liquifiers and Straight Line Heat Ex- 
changers is at your service. 


Inquiries Cordially Invited 


RICHARD M. ARMSTRONG CO. 


3] x 122 
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A versatile data handling system for the chemi 
cal and process industries marks Beckman In 
struments’ entry into the deta logging field 
Speed and versatility characterize the system, 
with easy digital control and an analog-to 
digital converter to perform the mathematical 
functions necessary to transform the electrical 


measurements into numerical form 


A new unit will double the production 
of Elvanol polyvinyl alcohol at Du 
ont \ vara | ] N } 


The largest expansion program in the 
history of the American-Marietta Co., 
totalling $1 million | include ¢ xpan 


eral Standard 


crease the 
Cement (« 


\la 


In the planning stage is a new $10 
million plastics plant for Borg-Warner. 
lo be located at Wa ngton, W. Va 
the new plant is the company’s Marbon 
Chemical Diy on er te market 
exceeding highest expect 
type thermoplastic t 
Anhydrous ammonia will be produced 
at the rate of 100,000 tons/year 
the planned new $12.5 million petr 
hemical plant of Pet 
i jointly owned con 
vice and Cont nental Ohl 
construction, the new 
ts hydrogen tre 
parent companic 


here the plant 


Construction is underway on W. R. 
Grace’s new major polyethylene plant 
at Baton Rouge, La. Producing the 
new temperature-resistant polyethylene, 
under license from Phillips Petroleum 
the installation will consist of i «$i 
million semi-work plant tor polyethyl 
ene and other polymers, expected to go 
nto operator this summer, and a larg 
ommercial plant for polyethylene 


S ¢ xpected to be on trean by mid 


May, 1956 





The planned new 7 million gal./year 
methanol plant of Hercules Powder 
will use the Swiss Inventa process for 
the first time in this country to pro 
part of 


be used 


pentaery 


A new plastic laminate, with proper- 

ties particularly suited for automatic 

production of electronic equipment 

‘ing printed circuits, has recently 

on the market by the Lam 

inated & Insulating Products Depart 

ment of General Electr \ brochure 
available on request 


" office n 


Rowe Paint & Varnish Co. has 
changed its name to Rowe Products, 
name no longer 


! mace 





An Industrial Chemicals Division has 








just been created by Pittsburgh Coke 
& Cheatton’ . as ‘ ' | . For wet 
gy : | owdered, 
sensitive 
or 
unstable 
materials 
that must 


ied 
Establishment of a Refractories Divi- be = on 
sion as a new operating unit of Corn- slowly t 
ing Glass Works ll consolidate the with yimos 
le. lever ’ ’ 


crclopment, manufactere and sale of | gf TO DO THE JOB! 


Sargent builds these dryers with any number of trays; single or multiple 


stacked; one or more deep; for highly varied drying speeds and material loads 


The dryer above, f 
alled 
plant. Another SARGEN lesign in 8 hours at ¢ 
wet powdered and unstable material 

‘0 trays, 10 high, double stacked 4 SARGENT 


tray leep. The entire interswor of thi 


, f« re . Ib water re 


m a otton- see 


tories, Inc., has bee 


A new company, Whitman Labora- 


facture and ‘ emica 


dryer-evaporator (including tray fan 
housing, inlet vanes, baffles, exhaust port 


One of the two sulfur recovery reaction furnaces etc) 6 of a special type stainless steel tion. « 
for Tide Water's new refinery near Delowore Air splitters and baffles distribute an 


pertor 
City, Delaware, this unit is the largest single 


even air flow acro every tray. G in 
piece of equipment in size and weight ever 

th | C Th t , 
yr a yn A wap ty oe . ey" _ There's a SARGENT dryer to do the job for the process industries conveyor 
designe y alp arsons ©. tor 
Broun and Co. Tide Water's new plant will 
have @ capacity of 130,000 bblis./dey, is said or light; continuous or batch methods. All Sargent-designed for the specif 


to be the largest industrial site ever acquired 


or tray; pole or tunnel; stationary or rotary. High speed or low, heavy capacity 


job For more details, write 


SARGENT’S SONS CORPORATION 


on the eastern seaboord 


Graniteville, b> 4 Massachusetts 


PHILADELPHIA 19 — F EF. Wasson, 819 Murdock Pood 
CINCINNATI 156 A. L. Merrifield, 730 Brooks Avenue 
CHARLOTTE, W.C W. S. Anderson, Caroline Speciality Co 
ATLANTA, GA. — J.B Angel, Mortqeqe Guarentee Building 
£. TORONTO, CAN Hugh Williams, 77 Wellington 4 
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The attainment in recent years of high combustion rates in 
advanced types of engine led to the decision to attempt 
similar advances in a burner of the industrial type which 
has proved advantageous. 


INDUSTRIAL BURNER 
designed on basis of 
FAST REACTIONS THEORY 


, . Thermal Research and Engineering Corporation 
Kdward H. Seymour 8 9 P 
Conshohocken, Pennsylvania 


I’ is probable that the application of pared with turbojet and ramjet com 
the burning of fuels to the production bustors, where values of 5 to 10 million 
ot power lor propulsive purposes has are achie ved on the same basis 

heen mainly responsible for awakening The recognition of such gains in one 
real interest in the combustion proces held naturally led to the question of the 
First with the internal-combustion recip feasibility and desirability of similar 
rocating engine and then much more advances in combu tion technique in 
markedly with the rotating and nonro other forms of equipment such as indus 
tating jet engines, the continual pressure trial heating and processing apparatus 
for greater output per unit of engine lhe desirability point appeared to be 
weight or size has resulted in great ad inswered by the possibility of reducing 
vances in combustion techniques in terms burner size itself and, more importantly 
of heat released per unit volume. This by the possible reduction of size of the 
can readily be seen from the space-heat associated equipment in which the heat 
ing rate of stationary equipment, such is to be used his latter possibility 
as various types of furnaces and boilers arises from the fact that high-output 
where values in the range of 50,000 combustors inherently produce high 
to 100,000 B.t.u./ (ecu. ft.) Chr.) at atmos velocity ga treams, and heat transfer 


pheric pressure are common, as com equipment can often be made more com 


Fig. 1. Cross section of oil burner 
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pact by taking advantage of these rapid 
flows 
The burner, or combustor, configura 
tion which will be discussed was devel 
oped with this thought in mind. Al 
though it is of interest im that its prin 
hat different 
from other high-output combustion units 


cipal features are somew 


the discussion will in particular show 
how available knowledge was utilized in 
arriving at the design, what the results 
have been, and what some of the unex 
plained behavior aspects of the burner 
indicate is still to be learned. In the 
last decade or so the study of the funda 
mental processes involved in practical 
combustion systems has been greatly in 
tensified t felt that 

problem is a typical case where some 
of the resulting information has been 
used successfully and where at the same 
time problem areas remain where engi 
neers do not know how to translate the 
results of the research worker ick t 
the practical desig bles \ tua 
tion of this type can be found in any 
fhe ld ot technolog but it 1s perhaps 
more acute in the combustion field than 


in most others 


Combustion Process 


lhree steps nto vriict the combus 
tion proces can he separ ited are mix 
ture preparation, ignition, and burning 

It has been known for some time that 
burning can be achieved efhciently in a 
given volume if sufficient turbulence is 
present If the model of a turbulent 
flame as a highly wrink ed ¢ convoluted 
burning surtace (ot nall but finite 
thickness) is accepted, it leads naturally 
to the conclusion that such conditions 
increase the reaction volume within any 
given over-all volurne hz what 
might be termed the actu density 
of a reactor volume is raised Beyond 
providing the requisite turbulence, with 
proper mixture preparation and igni 
tion assumed, there is little more to be 
done to increase burning rates other 
than to alter the physical or chemical 
characteristics of the mixture in a man 
ner which will increase its normal burt 
ing velocity Therefore it 1 possible 
to accept the burning step as stra ght 
forward, as long as a high throughput 
of properly prepared and ignited mix 
ture is fed to the burning zone 

The ignition step requires that suff 
cient energy be imparted to each ele 
ment of mixture to initiate a_ self 
sustaining reaction. This energy may 
come from the reaction zone of the 
already existing flame or may be pri 
vided by some separate source. Except 
for initial starting of a system, the reac 
tion zone is depended upon almost 
clusively in most designs. But it is also 


nitinucd 





Stainless steel 
holds the answers 





Every industry that works with steel has its special problems 
of the proper steels for every job... more and more indus- 
tries are finding that Stainless “holds the answers" to 
their problems. 


Take the petroleum and chemical industries for instance. 
They demand resistance to corrosion, to abrasion, high 
temperatures, cold temperatures, scaling and hydrogen 
blistering. Solid stainless can do the job. But, in some equip- 
ment, stainless cladding can answer the problems. . . and 
cut costs as well. 


Sun Ship knows how to fabricate stainless and the other 
special alloys. They have the facilities and experience. Large 
jobs or small jobs will receive prompt attention. 


Our Sales Engineering Department will 
be glad to discuss with you any problems 
to which our Alloy Products Shop may 
hold the efficient and economical answer. 


aXe) Lilet OF Sam SHIPBUILDING 


& DRY DOCK COMPANY 


ON THE DELAWARE + CHESTER, PA. 
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INDUSTRIAL BURNER DESIGNED ON BASIS OF 


FAST REACTIONS THEORY 


niinucd from page 106) 


that a given mixture under givet 


onditions of turbulence exhibits a defi 
if flow 
flare 


burner mee 


te burning velocity, Therefore 


1 
exceed thi Valle 


elocitie 
Il ble 
a situation will exist in a 


the 
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ont or out of the 


burner 


yned tor rates desired 


output 


t wa recognized that ome torm ot 


flarne would be re 


bluff 
type 


holding or piloting 


quired It was known that bodice 


ind shapes of different when 
a flowing stream of mixture 
flare 


method wa 


placed in 
stabilizing of holding ef 
thi 


ota 


ve a 
selected in 
the 


fect, and 


the lorm tep or ethac k in 


duct wall 


Vroper mixture preparation is the 


ley whi h, from the vie 


ti il 
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lo a first 


equipment nece the most 
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Fig. 2. Burner stability limits 


that the ideal situation requires a physi 
cally and chemically homogeneous mix 
ture throughout the entire stream. This 
is not too difheult to obtain, at least to a 
reasonable degree, when a gaseous fuel 
is mixed with air, although even in this 
case the requirement of high throughput 
ot 


But in the case of liquid fuels, to which 


can mtroduce a number problems 


attention was directed in this develop 


ment, the problem is somewhat more 
complicated by the addition of the step 
ot ot 


fuel liquid-fuel 


atomization and the 
In the 
burners these place 
largely within the combustion space 
this « the 


trying to deliver 


vaporization 
ot 


prox esses 


mayority 
take 
mn 


ase objective was retained of 
a prepared mixture to 


rhis 


addition of 


the combustion chamber would 


the heat 
source to 


ot fuel 
to take this 


obviously require 


from some give any fairly 


complete degree vaporization 


It was decided heat from 
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sectior 


ing a portion 


hack 


W th the propertie ot the tuel 


nto the upstream end of tl 


is to be of the distillate ty 
o-called No. 2 


possible to 


required 


fuel know? 


calculate the amount 


and to de ion the 


cycling arrangement accordingly 


Burner Design 


Figure | shows the ulting conhg 


the fi inge 1s 
ot 
ell 


4 mbly 


uyation 


the combustion chamber con ting 


teel 


stainless 
ot the a 


a refractory-lined 


Ihe 


comsist 


left-hand 
ba cally 
hell 


tribution of 


ection 


ot two concentric « ylin 


drical providing tor dis 


the 


space 
combustion het Veengi 


hell 1 
battle 


alt 


them Bir inne 


retractory 


lined we reliractory 


irett 


rings are 


embed ed n thi and 


upport a 


enntral tube 0 ot ictory ceramu 


1 he ire pierces vith a circular 


hole 


acce to 


tral 


! mal] 


yiviny 


nnular space around the cet 


\ metal air nozzle ittached to 


mck p and 


the 


ite of the outer hell 
end of 
iway trom 
iir rotor 
lunction 


juirrel-cage type, the 


vyhich 1 to impart a 


the Dh 


pinning motion 


fuel nozzle is mounted 


on the in the convergent section of 


the air nozzle. Fuel nozzles of the returt 


line of have been chosen for 


pill type 


tl vor is they ation of 


permit var 


output with le change in spray char 


icteristi that true with hxed-area 


nozzle 


follows 
the nozzle 
at either end of 
tub such 


The principle of 
When air i admitted 
the pres relationships 
the central, of 
that flow occurs from the combustion 
chamber back through the annular 
mixing with the incoming air stream as it 
leaves the When burning is taking 
chamber, this recycling flow 
hot to maintain the vaporiz 
high temperature Thus the 
sprayed into a rapidly moving air 
moves through the hot 
vaporized and mixed. In this 
way a properly prepared mixture is 
delivered to the combustion zone. The 
formed by the end of the vaporizing 
and the downstream baffle ring 
as a flame holder, and burning proceeds 
from the perimeter toward the axis of the 
flowing mixture 

The 


yortions im 


operation ts a 
throug! 
ure 
vaporizing, are 


spac c 


nozzle 
the 
is sufficiently 
ing tube at 
fuel is 
stream, 
Lone it 1s 


pl ace in 


and, as it 


step 


tube acts 


determination of 
this 


the relative 
configuration has 
discussed quantitatively by Johnson and 
Eustis (1), and so only the principles 
will be outlined With 1 Ib./sq.in 
gauge as a practicable combustion 
air-supply pressure, the air nozzle was de 
signed to provide a static pressure at its 
outlet just slightly the exit 


pro 
been 


here 


chosen 


above burner 
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cut mto wit! 
the 
diameter of this 
t allow the de 
flow, as well as maim 
prevent flasl 
perature of 500° F. is 
burned mixture 
for fuel 
recirculating 
15% of the 
The 
considerably i 
what 
been 


rger parti 


actua } t 
vaporizing i Te 
tube 


amount 


rh wall ol 
was rtioned 
ired 
tenarm 
velocity to 
req ured 
leaving 
vaporization 

flow 
total air flow 


needed 


combustion chamber 
ize and si 
on is desired. Burner 


ave fired directly into 
although 

. ‘ usually 

cooler gases returning 

with attendant decrease 
Normally the 


that 
complete when tl 


zom 
ol operation 
proportioned ss combustiot 
onably ¢ wast 
exit port \ representative f 
75 to 80% of the the 
ved at this 


point 


that 
retica erature 
ach point 

show compx 


at the 


bh ition 


Ssarnie 
completion values 
chokes on 


determined 


nozzle, or exit the 


chamber been 
elocity 

For a 

Figure 1, exit-ga 
WwW) to SOO ft 
ilso tem 
ore if 


thw 


the 
i t> met 


tance 


Performance 


Measurements of the outpt tf thi 


burner, in terms of heat rele pace 


heating rate, have been made by taking 


higher heating 


the product of fuel rate 
value, and temperature-rise ratio (actual 
vs. theoretical temperature) and divid 
ing this by the combustion-chamber 
Values of 10 million B.t.u 


ft.) (hr.) (atm. ) 


vol 


ume (cu 


have been obtained if 


should be 


heating 


manner. It pointed out 
of the 


but in accord with practice in 


this 
that 


artificial 


use higher value is 
rating industrial combustion equipment 
somewhat arbitrary to 
the 
volume itself in comparing with « 


s included for 


It may also be 
combustion-chambetr 


le igtis 


consider only 
where additional volume 
ot 


etc 


heat 
felt 


mixture preparation 
Nevertheless, it 1s 
outlined 


reasons 
transfer 
that the 
significant 


design represent i 


step forward for a burner 
applicable to industrial use 
The stability limits of this 


shown in 2 It 


burner are 


Figure will be noted 
with stabil 


of 


that it is possible to operate 
about 
by 


rich limit 


ity through a turn-down ratio 
5:1 The 


blowing out of the flame 


lean limit is determined 


the 
is defined as that point where flame ap 
pears at the gap between the air nozzle 
tube It will be noted 


and vaporizing 
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Sier-Bath 


ROTARY PUMPS ae 


handling liquids 


from 100 to 500,000 SSU 
at DOW CORNING CORPORATION 


we - 
i. 


Sihcone insulated motors 
save space and cost 


5 hp. Class H motors do the 
work of lorger, costlier, 10 
hp. Closs A motors 


EXTERNAL GEAR & BEARING TYPE 
for nen-ivbricating lquids 


el 


INTERNAL GEAR & BEARING TYPE 
fer lvbriceting liquids 





Rotery Pumps ore operat 
ing successfully ever on 
extreme range of viecos 
ties, @t Dew Corning 
Cerperation, Midland 
Michigen. The external 
gear and bearing 
“Geerex”™ pumps, direct 
coupled te newest type 5 
hp. silicene insulated 
Cless H meters, provide 
en wvnvevelly compoct 








economical and efficient 
pumping combination 
Sier-Bath can provide sil) 
cone insuvleted motors as 
eptione! equipment en 
all pumps 


tres “Gearex" Pumps provide 


positive displacement, pulsele ss 


flow quiet, vibrationless operation 
Direct connected up to 1800 RPM, 
they require no reduction gears. For 
sustained hi,h volumetric efhiciency 
and long life there is no rotor-to-rotor 
or rotor-to-casing contact. Low pres 
sure on stufhng boxes provides easy 


servicing 


Horizontal or vertical mode Is to han 
dle 42 to $00,000 SSU, 110 550 GPM 
at 250 PSI for viscous liquids, 50 PSI 
for water. Corrosion-resistant alloys, 
steam-jacketed bodies, water-cooled 
bearings, other adaptations to meet 
individual needs. Call your local Sier 
Bath Pump Representative send 
for Bulletin G-2. Sier-Bath Gear G& 
Pump Co., Inc., 9272 Hudson Bied, 
North Bergen, N. J 


aba ROTARY PUMPS 


“Spo 


Screw Pumps J 
4 


SOM Aanrversary 
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Mitra of Precision Gears, Rotary Pumps fiexibie Gear Couplings 


Hydren® Pumps 
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Member AGMA 


Y 
2 


i“ 
use DOW CORNING 
Silicone Defoamers 


The most versatile and efficient foam killers 
ever developed, they increase your produc- 
tive capacity; reduce processing time; elimi- 
nate the waste and fire hazard of boil-overs. 


In the PROCESS INDUSTRIES, including tex- 
tiles, paper, rubber and specialty chemicals, 
foam is killed with Dow Corning Antifoam* 
A Emulsion, or with Dow Corning Antifoam 
A Compound as a solvent dispersion or 
mixed with an ingredient of the foamer. 


In FOOD PROCESSING foam is controlled 
with Dow Corning Antifoam AF Emulsion, 
permissible at concentrations up to 34 ppm 
or, with Dow Corning Antifoam A at con- 
centrations up to 10 ppm 


EFFECTIVE AT LOW CONCENTRATIONS 


For example, you need only: 

1 oz. Antifoam A Compound in 62,500 
Ibs. of 70% caustic liquor. 

1 oz. Antifoam AF Emulsion in 2,075 Ibs. 
chocolate syrup. 


TEST THEM FREE! 


Mail coupon today 
for sample 


Dow Corning Corporation 
Midland, Mich., Dept. 3005 
Please send me: 
() Booklet on Silicone Defoamers; 
somple of [] Antifoam A Compound 
() Antifoom A or [] AF Emulsion; 


FREE 





STATE. 


boae cn apap ap ap an an an anenaneenant 
*v. weG. v8. Pat 
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INDUSTRIAL BURNER 


(Continued from page 109) 


mixture ratios richer than stoichiometri 
thu reducing gas where 


Normally the 


operate 


produc ing a 


uch may be required 


burner i et up to along i 
median line of the stability 
ng trom 105% 
140% at the 
In typical installations the 
valves are linked 
manner that the 
will follow the 

\ further 
encountered as burner size is increased 


rhe 


which is 


range, vary 
theoretical air at full 
low-fire 


fuel 


output to point 
and air 
together in such a 
resulting mixture ratio 
desired curve 

has been 


problem which 


normal sound 


that as 


is rough burning 


of the burner sociated 


vith gi moving at reasonably high 


velocity, becomes irregular and punctu 


ated with random pulsation Under 


ome conditions a resonant situation 


will develop where, although the fre 


quency is moderate, the amplitude 
ufficiently 


This type of phenomenon is common to 


yreat to be disagreeable 


all high capacity combustion equipment 


and it has received much attention in 


recent years in connection with ramyets 
rocket 


Can be 


and Although coupling mech 


suggested, here as in 
most actual 
difficult to identify the specific culprit 


Ihe approach so far has been to cure 


anisms 


case ot equipment it 1 


such troubles by varying the burner ad 
justment until the noise disappears. Such 


variations may include relocation of the 
fuel nozzle and modification of the com 
Unfortunately 


bustion-chamber shape 


the opportunity te study this problem 
in relation to this type of design has 
heen limited. It has been observed that 


roughine and resonance appear to lh 
issociated with rich-mixture conditions 
More often than not the 


with the 


it least locally 


occurrence of noise coincides 


ippearance ol flame in the recycling pa 
we, and this of course would depend on 
the presence of combustible material in 
that At present an effort is being 


Zone 


made to determine the manner in which 
this zone is supplied with a 


or partially burned mixture. It 


rich, un 
burned 


may be that a characteristic of this de 


ign is to tend to concentrate fuel near 
the wall of the 


consideration of rate of boun 


vaporizing tube as size 


Mcreases ; 
with imereasing di 


dary-layer growth 


ameter would support this. Another pos 
ibility is that lack of axial symmetry in 
streaks 


There 


the fuel leads to rich 


traveling the length of the tubs 


spray 


is some visual evidence to support this 
And a third possibility is that conditions 


sufficient for adequate mixing in the 


arger sizes have not been provided 


videly 
varying fuel-air ratio are produced. The 
placing 
nozzle 


and so rather large eddies ot 


partial improvement gained by 


a coarse-wire screen in the air 
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may point I a contributing 


cause. All three mechanisms would tend 


to become more important with increas 


ing size, and it may well be that they 


act in combination to produce the ob 
served ettects 
In this case a knowledge of the steps 


involved in the resonant type of vibra- 
elim 


that 


materially in it 


imation loe ot seem likely 


tion might issist 


trie feedback ot 


aflect 


pressure pulsations 


would fuel-delivery rate since 


400 


burners 


the oil upplied to the nozzle at 


irger 


nave al 


lb./sq.in. gauge in the 


It might. however effect on 


spray angle, causing the point of im 
fuel on the 
back 


this 


pingement ot vaporizing 


tube to move and forth 


rapidly 


Whether or not would tend to re 
yenerate the pressure pulse im the 
debatable 


bustion pace 1 


Other Applications 


Me ntion 


activits to 


hould be made of current 


extend the ipplication ot 
burner design I he 


this importance ol 


adapting this design to the burning of 
read 


ettort 


heavy fuels of the residual type | 


ily apparent, and a considerable 
has been plac ed on such development in 
recent (The interest and support 


of the 


yeaTs 


Bureau of Ships, U. S. Navy 


endeavor. ) 


w he re 


has materially assisted in th 


Lhe point has now been reached 


has 
in burners rated at 10 million B.t.u./h1 


succe ful operation been achieved 


chiet difficulties lie in the 
fuel 


must be 


output. ‘The 
nature of the as much higher tem 


peratures reached to vain a 


substantial degree of vaporization, and 


complete volatilization is impossible 
The design now employed was the re 
ult of the 
to the light-oil burner Lhe one 
provi 


circumferential slot n 


ame reasoning as applied 
signin 
cant difference is the 
series oft 
bustion 


refractory lining of the con 


chamber Air 1 led to these 


head portion of the burner t 


from the 
lunction 
is to 


prevent the development ot hard 


carbon deposits on the chamber 


As is 
of this type, 


wall 


true in any system burning fuels 


the carbon-deposition prob 
\ better un 
these 


lem is a troublesome one 
derstanding of the formation of 
cokelike 


assist in preventing them 


rare solids would materially 
I l lid j t Il 


heir stabil 


itv, in terms of refusal to burn at ex 


treme temperature Ss, 18 Surprising and 


would seem to indicate a rather critical 


requirement in oxygen percentage in 
the immediately adjacent gas stream 
Rather than enter into a lengthy di 
cussion of this problem, suffice it to say 
} 


jurner 


at empirical adjustment of the 
design has led to reasonably successful 
The flame 


combustion chamber is 


operation visible extending 


bevond the 
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KNIGHT-waRE 


Tower Packing 
stoneware or porcelain 


Pictured are two popular types of 
Knight-Ware Packing; Berl 
Saddles and Raschig Rings. Made in 
Kn‘ght-Ware 
and 
provide 
nearly every chernical use 


All Kaight-W are 
made from selected, washed and de 
aired clays. Each type will withstand 
severe acid service, has a high crush- 
ing strength and will not spall. The 
one-inch Raschig Rings, for example, 
have shown an average of 125 Ibs. in 
break Both Knight 
stoneware and porcelain packings are 
dense but not glassy. When desired, 
porous packings can be made of either 


Tower 
, * 
acid roof stonew~:« 


»or elain, these shape. and sia-s 


qua .ty cm~ver pouking fo 


Tower Pac king is 


tests chemical 


material. 


Because of their large effective sur- 
face area, low resistance to flow and 
high loading capacity, the most pop- 
ular all-purpose tower packing is 
Knight-Ware Berl Saddles. These are 
available in 4", %”, 42", %”, 1", 
142” and 2” sizes. Raschig Rings are 
available in 4", %”, ¥2", %", %", 
1”, 1%", 14%", 2” and 3” sizes. 


W rite for Bulletin 13D,T ower Packing 


MAURICE A. KNIGHT 


705 Kelly Ave., Akron 6, Ohice 
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ENGINEERING AND MANUFACTURING APPROACH 


TO YOUR SPECIAL PROCESSING 


@ Chemical Engineering DESIGN. 
tall { ed ‘ : 


wines . ; sgeme 
ne eco ve : evemet 


@ Mechanical Engineering DEVELOPMENT. 


mplement me “ 


in lt develop im detail the me 


} process 
} 


@ facilities for MANUFACTURING. 
Integrated re r for tabru 


ulty welding 


eveland 
W eetbriar 49 


REPRESENTATIVES: 


PROBLEMS 


. " 
x 


theaast rir rs 

( ome Build 
Lirmingham Alab 
tirmingham 43-8043 


sma 


ARTISAN METAL PRODUCTS INC. 
73 Pond Street, Waltham (Boston 54), Massachusetts 


PROCESSING 
EQUIPMENT 











LIQUID FLOW 
SLIDE RULE 


Solves flow problems accurately 
for any liquid in a few seconds. 
Caleviates pressure drop, flow 
For both turbu- 


lent and laminar flow. For more 


rate, pipe size 
information 


Write for Bulletin 62 


C. J. MAJOR CO. 


330 Kimball Rood 


lowe City, lowe 











DESIGNED, DEVELOPED, MANUFACTURED 


The Simplified 


PYRO 


Optical Pyrometer 


Read Temperatures 
directly! 


the only self-con 
tained, direct-reading 
light-weight and de 
pendable unit 
for quick 
and accu 
high 
femperoture 
measurements. Deter 
mines temperotures of 
minute spots, fast-moving 
objects, or of smallest 
streams. Even 
accurately the true spout 
and pouring tempera 
tures of molten 
monel, etc., 


rate 


measures 


iron, 
in the 
open Ranges from 
1400 . 7500" F or in 
equivalent Centigrade 
calibration. Write for 
Catalog No. 865 


free 


THE PYROMETER INSTRUMENT CO. 
Bergenfield, 38, N. J 
Manufacturers of PYRO OPTICAL, MICRO-OPTI 
CAL, SURFACE, RADIATION, IMMERSION and 
INDICATING PYROMETERS for 25 years 
Catalogs oa request 


over 
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New vocuum-fusion device for measuring to 
within 5/10,000ths of a per cent the 
content of steel is shown being operated at U.S 
Steel's new Research Center in Monroeville, Po 
Designed and developed by personne! of the 
Research Center, the new apporatus measures 
dioxide generated by 


carbon 


the carbon burning o 


steel sample in pure oxygen 


The use of chemically treated soil 


alone as a subgrade for black top or 


concrete roads appears possible with a 


new chemical now under test’ by the 


Indiana Highway Commission The 


chemical, dioctadecyl dimethyl ammo 


nium chloride, is made from tallow, 


imparts considerable hydraulic stability 
types of soil De veloped by 
Re nt 


the ( 


to many 
Starch with 


Divi 


ing to 


Union and rt 


the cooperation of hemical 
Armour & Co 


sharply 


sion ot the chemical 


could reduce costs and labor 


lest to date are remarkably encour 


aging 


Installation of a complete pilot plant 
for production of polyurethane foams 
development from the 


W itco 


Chicago 


is the latest 


Emulsol Division of Chemica 
Installed 


the 


at Emulsol’s labora 


tories unit does not indicate 


W itco 


ot the 


new 


intends to enter the productior 


foan but only to sell more of it 
raw materials 
piping and 


t quick 


flexibility in 


to pern 


Unusual 
equipment layout, so a 
teature 


sin development tacility being 


and simple process change 


the new re 
Shell Chem 


Houston, Tex., for 


Walter Kidde Constructors 


built at 


ical by 


As part of a divisional realignment 
begun two years ago, American Cy- 
anamid has consolidated all its research 
single division under 
Kenneth H. Klipstein 


activities into a 


the direction of 


May, 1956 





\ broad and unique study of the 
jubrication of dryer roller bearings 
used in pulp and paper mills now 


\l 


Agreement has been reached on the 
acquisition of Cosden Petroleum Cor- 
poration by W. R. Grace & Company 


Two research associateship programs 


in the natural sciences on the 


Researcl 
Demonstrated 


search ! re 


Chemical engineers are prominent on 
the staff of Resources Research, Inc., 
ant pecializing 


lution prob 


ernmental @ Rugglies-Coles Steam Tube Dryers have been supplied fabri 
cated of aluminum, nickel, monel, inconel, stainless steels and 
other alloys to provide protection against corrosion and contam 
A multi-million-dollar research center ination. All fabrication is to code requirements 


will be built in Bloomfield, N. J., 


: ' bol os @ The continuous siphon discharge of condensate is inde pendent 
( olgate Pals live Botl pple 


ot speed of rotation of the shell. (See “A’’) 


ve consolidated there 
@ Automatic air vent for cach cube climinates loss of cube he ating 
8 chavatecy taaiiidien tar Generel Deve surtace at the feed end of the dryer. (See “B') 

namics Corp @ These extra advantages of the Ruggles-Coles Dryer mean con 
in Diego | tinuous Maximum output without operating attention and clab 


orate control devices 


Heot is the most destructive enemy of rubber 
products This new machine, developed by 

Complete specifications upon request 
Firestone, is designed to test rubber up to 
800° F. Controlled from outside, the electrically 
heated tester maintains constant interior temper 


atures, is being used to compile new data in 





the development of high heat resistant synthetic 
rubbers for industry 


HARDINGE 


On. ae, oe ae INCORPORATED 


YORE. PENNSYLVANIA ° 240 Arch St. ° Main Office and Works 
New York + Toronto « Chicage + Hibbing « Houston + Salt Lake City + San Franciece 
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NUCLEAR NEWS 


bbb 4 ti nL LE EE EE EE 


NATIONAL LEAD TAKES 
OVER AT MONTICELLO 


AEC’s uranium processing mill at 
Monticello, San Juan County, 
Utah, will now be operated by 
the National Lead Company. 


operat d 


(oo 


The mill 
heretofore by the 

Lake City, | now 
Lead 


to renew ! 


Monticello uranium 
(;allagher Salt 
been taken over by 
National (jallagher did not wish 
National 


field, ha 


contract and 


Lead, long experienced in the 


agreed to assume the job 


National Lead already operates many 


metal 


nickel 


plant for the recovery of uch 
aA le ul 
cobalt 


Zine, titanium, zirconiun 
ind antimon 
National Lead 

plant 


(,rand funety 


pilot plant tl 


testing pilot 


Col and it 

cle vn ofr i rece! 
Monticello mill wa 
National good ‘ 
ology 
National Lead is also contract opera 
wor 


m Fernald, O 


Kperience 
ot the plant 
or ot feed material production 


hha 


Win 


center and the raw 


rial cle clopment labor tory if 


A firm entry into the atomic energy 
field has been made by U. S. Hoffman 
Machinery Corp. 
purchase of a majority interest in 


recent 
Anton 


a pioneer 


through its 
electron Laboratories, Im 
in research, development and production 
and 


of nucleon electronic equipment 


and component 


A contract for the construction and 
installation of an ultrasonic cleaning 
and degreasing system for an AEC 
facility that ji aid to be the largest 
conceived any 


arded to 


powe; trl ever 
] } 


cate na 


and most 
where to been aw 


Acoust \ 


Landing, N. ¥ 


sociate In Glenwood 


A contract to supply complete con- 


trol instrumentation for a critical as- 


sembly, essentially a zero power nuclear 


reactor whicl operate it ve 


tage ha Deen iwarded 


Northrup by Combustion 
of New York The critical 
owned and 


Ww ill be 


of typical cores for the sub 
| 


operated by Combustion 
| 


bngineering used for low power 


level tests 


marme nuclear propulsion unit (ombu 


tion will build for AE 


The AEC’s program for vanadium 
and uranium procurement and con- 
centrate-receiving in the Western 
United States will be operated by 
Lucius Pitkin, Inc... N. Y. The 
will be receiv 


ng and stockpiling of uranium ores and 


com 


pany responsible tor the 


concentrates ind their evaluation tor 


the purpose ol pa ng pt ducers 


A contract for the purpose of de- 
termining the technical feasibility of 
applying nuclear power to Transporta- 
tion Corps equipment used land and 
operation has beet iwarded to 


Nuclear 


\merica by 


water 


the Development Corp of 


the Dept. of 1 Army 


A “hot” radiochemical laboratory is 
being built by Nuclear Development 
Corp. of America at Nuclear Ex 


, ) " 
perimental Station ng \ Y 
of radia 


Purpose lo study the 


fuel elements 


tion on tructural 


components of nuctear 1 ctor DY ex 
they have 


eactor \ 
the effect 


amining test pecimen ter 
been irradiated 
econdary use 


material 





| 
I 
ly 


IRON 


STEEL PLATE DIVISION 


New York Office : 


WORKS, 


POSEY TOWERS 


For The Chemical Industry 


Posey’s reputation for producing reliable welded steel plate structures 
dates back almost a half century. Coupled with modern engineering 
and production equipment and facilities, this experience has made 
Posey lron a recognized source for Towers of all kinds and sizes. 

Write without obligation for complete information about Posey’'s ex- 
perience, facilities and installations in your industry. Your request will 
receive immediate attention. 


POSEY 


INC. 


LANCASTER, PA. 


Graybar Building 


TANKS @ DIGESTERS @ PRESSURE VESSELS @ STACKS @ DREDGE PIPE 
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cu ser ur merrssurcn’ | Designed to handle corrosive vapors 
Purpose of new organization is 
to act as a central agency to 
keep abreast of developments in 
nuclear science and technology, 


and to help develop the field in 
the Pittsburgh area. 


eat Activities 

repre enritative 

ictive im the 

] ¢ 

Ll mee 

the repre 

Na elected presi 

dent, and S. B. Gunst, Westinghouse 


Physical Society 


This three-stage ejector 
with imtercondenser, is 
built of corrosion resist 
ing Haveg 


I] oordi 
ber ocretie 
industrial trai 
the irea d tr | nea nstitutional 
| ch, and pro 
ator ery 
vlditior the Council 
plas to sponsor a series of inter-society 


lecture courses on nuclear science and 


“= BLU OTT Stepan dot SECTORS 


Societies not yet officially represented 
: TYPE H F 


the Council * invited to contact 


Stelson, Civil Engineering Dept 

SUCTION 

r participa CHAMBER 
#4 

Ramer } vacuum, while handling highly 


When it comes to maintaining 


corrosive vapors, you can’t beat 


these durable Elliott Type H ejec- 

Most recent application of porous 
PP P tors. Made of Haveg, Permanite 

metal filters corrosive slurries in 
atomic energy plants. Valuable for fil or similar corrosion-resistant 
tering where ceramics or other filter synthetic resin material, they'll 


\ 
STEAM 


| 
NOZZLE stand up t6 hydrochloric and sul- 


media cannot wit tana pre ure high 
temperature ‘ - 
filt , Qenererty phuric acids, wet chlorine, caustic, 
liter i grophite) 

erwise fi benzene and many other corrosive 


| 


weldec ment and 


Micro Metallic Corp vapors, including some of the 


. tive et 


i oe 
bel : ' chlorinated aromatic compounds. 
nicke tainie mone 


rrosion 


Whatever your vacuum require- 
ments, take advantage of the 


experience and know-how of an 
Ordnance engineering functions will 
be added to AEC’s weapons develop- 


ment activities at Livermore, Calif no obligation on your part, Con- 


The ne functior ll be carried out by oIScHARGE— 


Cross-section, showing con- write Elliott Company, Jeannette, 
struction details of Type H 


ejector. Conventional split 
flanges are used. Nozzle is 
easily replaceable 


ELLIOTT Company Fe 


STEAS TURD GEES + SOTORS + GEMERA TORS + DEAL RA! mE HEAL AT © 100 ORE + COMDEMEERS © CE MTR WRe: COMET DLORS + ORROC MOREE EE + (WEE ( (emt en + (/eeemnee 


Elliott ejector specialist. There's 
tact your Elliott representative or 
Pa. for descriptive bulletins. 


Uranium Prospectors Co. Grand 
Junction, Colo., has been bought by 
Vitro Corp. of America a: 
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In Reliability 
Efficiency 
Ease of Maintenance 


Millions of hours of dependable service 

from thousends of SEL-REX RECTIFIERS 
throughout the world, heve established 
SEL-REX as the standard of the industry 
NOW SEL-REX GERMANIUM 
RECTIFIERS offer efficiency up to 96% 
You get this initial extra-high efficiency for the 
life of the unit, because GERMANIUM 

has shown no chemical deterioration in over 
six years of testing and experimentation. 

As with all SEL-REX RECTIFIERS, 
SEL-REX GERMANIUM RECTIFIERS are 
“custom engineered” to your specific 
requirements available in either eir or 
water cooled models, with all types of 

fully automatic and remote controls. 

Nothing to wear or get out of order — only 
the cooling fan is in motion SEL-REX 
“custom engineering” has reduced 
maintenance to the absolute mini 





229 Main Street the, Belleville 9, N. J. 


Dept. CEP-5 Sel-Rox baits fram 26 up be.80,000 amperes iii 


<> MICROFLEX 


Chemical Proportioning Pump 


Simplex and duplex styles avail- 
able. 


Various piston-cylinder assemblies 
can be used interchangeably to 
produce desired pressure-capacity 
combinations. 

Piston stroke variable from 0 to 
100% while pump is operating 
under full load, 

Piston completely displaces all 
liquid from cylinder at each stroke. 
Self-aligning pistons 

insure longer pump 


PRESSURES 
UP TO 


60,000 
P.S.1. CAPACITY: 
0.97 to 
31.21 
gal. /hr. 


and packing life. 


Write for 
Bulletin 4065-2D. 


AMERICAN INSTRUMENT CO. 


Silver Spring, Maryland, in Metropolitan Washington 
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OVERSEAS NEWS 


Representatives of the Japanese industricl Mo 
chinery Manufacturers visit Worthington'’s Hor 
rison, N. J Division Prime purpose of the 
group is to study the efficiency methods and 
procedures of U. S. firms engaged in the manu 
facture of machinery for the chemical, mining 


power generation and shipbuilding industries 


The Republic of the Philippines has 
been chosen as the site for the new 
Asian Nuclear Center 

posed by the United 

{ olombo Plan Meetn Vv 
pore last Octoher 
preparing to 1 
initial plat lor 
the Center will 
laboratory faciliti 
upply a rea 


training purpose 


The Scaling-Up of Chemical Plant 
and Process will be the subject of 
a major meeting of Brit und Net! 


erlands chemical engines I “ 


lune, 19 7 n lLondot 
Main object of the meeting w 
discu ind «illustrate principle 
theoretical ind pract il ind 
; 


perience of imdustt vill 


rawn upor 


African Pyrethrum Development, Inc., 
N. Y., announces that plans for erec- 
tion of the world’s largest pyrethrum 
extraction plant outside | 


Nakuru, Kenya, Aft 


EMD. STM te 


\ new polyethylene plant using the 
Phillips Petroleum Company low 
pressure process 1 ted 

Py 


te Kuhlman 





Controlling interest in Edeco Rock 


hvbets bath ty Drews incre, PAUL ©. ABBE MASS & PASTE MIXERS 


Bit 
Secur 
ot bot} 

Dresser 
ment with 
Lincol bengland 
ell n the [ i 
Markta gas turl 
ticularly suited 


| 
oil pplication 


A joint million dollar investment in 
Brazil to construct a plant in the Sao 
Paulo area for the manufacture of 
permanent magnet alloys for use in the 
processing inc i has been under 
taken by <. Gsrace & ¢ and Eriez 
_ re Magneticos e Metal 
} 


urgico i vholly owned unsidii 


kriez Inter 


An Australian subsidiary with offices 
in Sydney has been formed by Infilco, 
the company’s third foreign subsidiary 


\ fourth such company ts in the process 





ot tormation Japar 





Contracts for the expansion of the 


Union of Burma's Applied Research mixing cement for electronic tubes 


Institute at Rangoor and for metal 
lure. il ind mineralog« il research have 
heen awarded to Armour Rs A difficult mixing job is that involved in 
dation of Ili: Tech Inv processing the cement to hermetically seal glass 
CHW) the and metal parts of electric lamps, radio and 








pt 





television tubes and similar equipment 


The compound grows exceedingly stiff and 





These filters ore part of Poland's giant Oswiecim heavy during the mixing cycle. Indeed, at one 
chemical plant. Located in the south, near ; state it becomes almost a solid mass 
Krakow, the Oswiecim plant is expected to pro 


duce some 25% of Poland's chemical produc The user finds that this is no problem for 


tion at the end of the current Five Year Plan \ 
its Paul Abbé Moa Paste ‘ 
1956-1960 The chemical industry itself is ox O oss & aste Mixer 


ected to become the second largest in Poland 
- ’ ° One of Paul O. Abbé’s standard machines 


has been mixing such cement for many years 











Indeed, it is doing a job in this particular 
application that normally is assigned to a heavy duty mixer. Our 
standard model, however, has proved adequote for the service to which 


it has been put 


lf you have a paste mixing job-—ordinary, difficult, or otherwise-—-you 
will find Paul O. Abbé Mixers will give you top performance 


To learn about our complete mixer line write 
today for our catalog V-1 which contains 20 
pages of illustration and description of our 
various dry and paste mixers 


271 Center Avenue Little Falls, New Jersey 
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Basic to Dependable 
Lab Ware -VITREOSIL 


The most exacting needs of 
laboratories throughout the 
world are most eminently 
and successfully met by 
Vitreosil ware (pure fused 
silica) produced to the high- 
est standards of quality. 
Chemical purity, high re- 
sistance to heat s , un- 
usual electrical resistivity, 
best ultra-violet transmis- 
sion (in transparent quali- 
ty) and low initial cost com- 
pees to platinum are some 
eatures of Vitreosil fused 
quartz. 
In addition to our unusually 
large stock of transparent 
and opaque, including 
lazed and unglazed cruci- 
les, evaporating dishes, 
beakers, tubing and rods in 
all diameters and sizes, we 
offer prompt fabrication of 
special items. 


Write today, giving 
full details of your re- 
quirements or ask for 
illustrated bulletin 


THERMAL AMERICAN 
FUSED QUARTZ CO., INC. 
Bf riease sone ittustrates bulletin or intorma- 


ten en 


Company 

Name 

Street 

City Zone____ State 


eT 


Page 118 


| MEETINGS 


FUTURE MEETINGS and Symposia of the Institute 


& 


Air view of Pittsburgh's “Golden Triangle.” 


SYMPOSIA 
@ PITTSBURGH, PA. 


| Sept. 9-12, 1956. Wm. Penn Hotel. 


TECHNICAL PROGRAM CHAIRMAN: Carl C. 


| Monrad. Carnegie institute of Technology, Pitts- 


burgh, Pa. 
Mixing 


| CHAIRMAN: J. H. Rushton, Dept. of Chem. Eng., 


Purdue U., Lafayette, ind. 


Distillation Computation Methods 
CHAIRMAN: Wayne C. Edmister, Californie Res 
Corp., Richmond, Calif 


Scientific Aids to Management 

(Chemical Engineering Operations Research) 
CHAIRMAN: George D. Creelman, 
10524 Wilbur Ave., Cleveland 6 


Creelman 
Associates, 
Ohio 
Case studies showing « wide variety of 
methods and techniques in applications of 
operations research in chemical engineering 


Explosions in Chemical Engineering 
CHAIRMAN: G. H. Damon, 366 Ashland Ave., 
Pittsburgh 28, Pa 
Symposium on gas and dust explosions 


Unit Operations in Nuclear Engineering 
CHAIRMAN: George Sege, General Electric Co., 
2155 So. First St., Sen Jose, Calif 
How «4 basic training in chemical engineering 
fits into the field of 
nuclear engineering, discussing results of unit 
operations researches done in conjunction with 
energy projects 


the work involved in 


atomic 


General Papers 


@ ANNUAL—BOSTON, MASS. 

Dec. 9-12, 1956. Hotel Statier 

TECHNICAL PROGRAM CHAIRMAN: W. C. Rous 
seau, Badger Mfg. Co., 230 Bent St., Cam 
bridge 41, Mass. 


Extraction of Hydrocarbons for Chemical Use 

from Pipeline Gases 
CHAIRMAN: E. E. Frye, J. F. Pritchard & Co., 
210 W. 10th, Kansas City 5, Mo 


Filtration 
CHAIRMAN: F. M. Tiller, U. of Houston, Cullen 
Boulevard, Houston 4, Tex 
The flow of liquids through compressible media 
with experimental and theoretical papers 


low Temperature Techniques 
CHAIRMAN: Clyde McKinley, Air Products inc 
Allentown, Pa 
Papers dea! ng with gas prepurification for low 


temperature processing and the low femnpera 


Chemical Engineering Progress 


refrigeration 
and the 


ture aspects of heat 
distillation and liquid-vapor equilibria 


exchange 
properties of materials 


The Sales Engineer in Chemical Engineering 
CHAIRMEN: W. €E. Hesler, Rodney Hunt Ma- 
chine Co., 420 Lexington Ave., N. Y. C. 17; 
E. D. Kane, Cuno Eng. Corp., S. Vine St., Meri- 
den, Conn 
Three Panels: “Introducing Mr. Chemical Sales 
Engineer,” “Training the Chemical Sales Engi- 
neer,” “Performance Yardstick of the Chemical 
Seles Engineer.” 


Afternoon at the Ichthyologists 


General Session: “Obsolescence” of Chemical 
Engineers. Sunday P.M.: Round teble discussion 


Deadline—Avugust 9, 1956 


M@ WHITE SULPHUR SPRINGS, VA. 
March 34, 1957. 


M@ PHILADELPHIA, PA. 
March 11 


Nuclear 
Atomic 
Cycle.” 


1957 (probable) 
Congress and 
“The Fuel 


through 15, 
Engineering Division 
Exposition, Philadelphia 


subjects directly 
cycle 


to be confined to 
nuclear fuel 


Expected 
applicable to the overall 
possible 


heat are 


Fuel cycles for plants and 
plants 


envisioned 


power 


utilizing high temperature 


UNSCHEDULED SYMPOSIA 
Correspondence on proposed papers is invited 


Laboratory and Pilot Plant Techniques 


CHAIRMAN: To be assigned 


Centrifugation 
CHAIRMAN: James O. Maloney, Dept. of Chem 
Eng., U. of Kansas, Lawrence, Kan 
The theory and quantitative aspects of centri- 


fugation. 
Fluidization of Solids 


CHAIRMAN: E€. R. Gilliland, Chem. Eng. Dept 
M.1.7., 77 Massachusetts Ave., Cambridge 39 
Mass 
Drying 
CHAIRMAN: Ralph E. Peck, Chem. Eng. Dept 
iMinois Institute, 33rd Federal, Chicago 16, Ill 
Cost of Unit Operations 
CHAIRMAN: John Happel, Chem. Eng. Dept., 
New York U., University Heights 53, N. Y 
Size Reduction 
CHAIRMAN: Edgar L. Piret, Chem. Eng. Dept., 
U. of Minnesota, Minneapolis 14, Minn. 
Filtration & Centrifugation 
CHAIRMAN: Horace Hinds, Jr., Corn Products 
Refining Co., Box 345, Argo, Ill 
Corrosion Resistant Alloy Materials 
of Construction 
CHAIRMAN: G. Fred Ours, Carbide and Carbon 
Charleston, W. Va 
Dry Classification of Solids 
CHAIRMAN: D. W. Oakley, Metal & Thermit 
Corp., Carteret, N. J 
Chemical Plant or Petroleum Process 
Plant Cost Estimates 


Nofsinger, the C. W Nof 
Kansas City 6, Me 


CHAIRMAN: C. W 


singer Co., 906 Grand Ave 


New Chemical Engineering 
Construction Techniques 
Guerrieri, The Lummus Co 


N.Y. 17 


CHAIRMAN: 5S. A 
385 Madison Ave 


May, 1956 





LOCAL SECTION MEETINGS 


@ NEW YorRK 

May 23, 1956, dinner meeting, Brass Rail, 43rd 
St. & Sth Ave. “The Engineer as @ Person.” 
June 19, 1956, luncheon meeting, Brass Rail 
49th St. & 7th Ave Code of Engineering 
Ethics” or “Garden Chemicals 

September 28, 1956, dinner meeting, Brass Rail 
43rd St. & Sth Ave. “Sonics and Ch Eng.” 


B® WASHINGTON-OREGON 
June 11 & 12, 1956, two-day Northwest Re 
gional Meeting oncurrent with meetings of 
A.C.5., American Association for the Advance 
ment of Science, and Pacific Slope Biox hemistry 
Conference Dr Walter G Whitman to be 
major speaker For further information contact 
A.1.Ch.E. Program Chairman Lt. N. Johanson 
Dept. of Chem. Eng., Univ. of Washington 
Details of the A.I.Ch.E. portion of the program 
Economics and Cost Estimation 
CHAIRMAN: L. N. Johanson, Univ. of Wash 
“Cost Estimation in the Development of « New 
Process J. A. Samaniego, Shell Devel., Emery 
ville, Calif 
“Cost of Cation Ex hange Equipment Ralph 
F. Peak and M. M. David, Speer Cartridge, in 
Lewiston, idaho and Univ. of Washington 
“Process Engineering Problems in the Hanford 
Separation Plants,” Charles A. Rohrmann, G.E 
Richland, Wash 
“Cost Estimation in the Pulp and Paper in 
dustry, J. H. Hull, Crown Zellerbach, Seattle 
Chemical Engineering 
CHAIRMAN: W. S. Munr Monsanto, Seattle 
“Heat Problems in the Disposal of High Level 
Radioactive Wastes,” E£. A oppinger and R 
E. Tomlinson, G.E., Richland, Wash 
“An Evaluation of tron OxideMolybdenum 
Oxide-Vanadium Oxide Catalyst in the Oxida 
tion of Crotonaldehyde to Maleic Anhydride 
F J. Shelton and R WwW Moulton, Reichhold 
Chemicals and Univ. of Wash 
Safety Considerations for Nuclear Merchant 
Ships R. A. Fayram, VU. of Calif; H. J 
Schneider, U. of Calif.; G. Jenssen, Joint Estab 
lishment for Nuclear Energy Research, Norway 
Equilibria in the Syster HF Trace) HNO 
H.,O R. L. Moore, G.E., Richland, Wash 
Vapor-Liquid Equilibrium Nitr Acid-Water 
Trace Chloride lon-Application to Nitric Acid 
Recovery Operation W. H. Swift, G.Ff Rich 


and, Wasi 


AUTHOR INFORMATION 
Submitting Papers 


Procedure to be followed is, in brief 

1—Obtain four copies of “Proposal to present 
@ paper before the A.I.Ch.E plus one copy of 
Guide to Authors” from Secretary, A.|.Ch.E., 
25 West 45th St., New York 36, N. Y 

2—Send one copy of completed form to 
Technical Program Chairman for meeting se 
lected from above list 

3—Send another copy to Mr. E. R. Smoley, 
The Lummus Co., 385 Madison Ave., New York 
7N Y Asst. Program Comm. choirman 

4—-Send third copy to Editor, Chemical Engi 
neering Progress, 25 West 45th St, New York 
36, N. Y. Paper will automatically be considered 
for possible publication in A.|.Ch.E. Journal 

5—1f desired to present paper in a selected 
symposium, send fourth copy to chairman of the 
symposium 

6—Prepore five copies of manuscript. Send 
one copy each to Symposium chairman, Tech 
nical Program chairman, or both copies to former 
if no symposium is involved. Other three copies 
shouid be sent to Editor, C.E.P. Presentation at 
meeting offers no gucrantee of acceptance for 


publication 
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AiZ 

fs) 8 
IMPERVIO! 
GRAPHITE 


“We consider this unit as 
representing a major inno- 
vation for a practicable 
solution to corrosive heat 


exchanger problems,” 


Chie} Engineer 


Courtaulds (Alabama) Inc. 


BORE 
HEAT EXCHANGER 


~—ht RS 


ANOTHER EXCLUSIVE DEVELOPMENT OF FALLS INDUSTRIES INC, 


Accommodates 150-200 psi operat 


ing pressures 


Resists greater internal and external 
mechanical shock 


Unoflected by action of oll corre 
sives except few high ondizers 


Design simplicity eliminates major 
maintenance 
i 


Dee @ Furnished os standard from 21 to 
dink. BEE 7 178 sq ft. transfer surface 


Design simplicity and ——— construction of IM 
PERVITE CROSSBORE ers consist of only 3 
ports: (1) one-piece, fully Rooting heat transfer @ WRITE TODAY FOR CATALOG 


cylinder, (2) one-piece Kemer domes, and (3) shell 
with required nozzles an nting brackets 


FALLS ® INDUSTRIES INC. 


31911 AURORA ROAD ° SOLON, OHIO 
Phone: CHurchill 8-5357 « Teletype No. Solon-0-720 


“> 
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© This revolution- 


AT LAST! 2a 


the advantages of the 


Pema 1SSIU TEED ewing-check type volve 
without the disadvantages 

SWING CHECK of“tmodhing” or““dhattertag,” 
VALVE THAT The self-cligning swing gate 
ne) 3 NOT opens like a door rather than 
riding on top of the fluid flow. 

m4, (Ol) Gan @) ° Handles oil, gas, steam, water, etc. 


“CHATTER” Write for full details today. 
LESS VALVE WEAR 
MEANS LONGER VALVE LIFE 
Furnished in high pressure 
cast steel for working 
pressures of Series 


150, 300 and 600. 
Sizes 2” 


thry 12”. 


«@ Las 
PATENTED b\s[2// 
WY 


VERTICAL SWING 
G RE HORIZONTAL 
CHECK VALVES 
Manufactured by 


GREENWOOD VALVE DIVISION 
110) MERIDIAN AVE 


VERNON TOOL CO., LTD. AAT een 





CANDIDATES FOR MEMBER- 
SHIP IN A. I. Ch. E. 





. ‘ : , The following is @ list of candidates for the designated gredes of 
This popular unit combines an induction motor, membership in A.|.Ch.E. recommended for election by the Committee 
variable speed drive, and gearing to give a complete on Admissions 
variable speed power source. Often used to These nemes ere listed in eccordence with Article Ill, Section 8 
replace constant speed motors, it is easily installed of the Constitution of A.I.Ch.E 
and occupies minimum space. Rugged industrial Objections to the election of any of these candidates from Members 


construction gives long life even when operated and Associate Members will receive careful consideration if received 
before June 15, 1956, at the office of the Secretary, A.!.Ch.E., 25 


under severe conditions. It requires no extraneous 
West 45th Street, New York 36, N. Y 


electronic equipment or bulky power conversion 
devices. Varidrives are popular with equipment 
manufacturers because they increase versatility and 
saleability of their products. Available from “% to 
60 h.p., speed ranges cover 2 to 10,000 rpm. 


Member Heitzman, Dick, Scotia, N. Y 
Hymon, Seymour C., New York, 
Bingham, Richard S., Jr., Chat N.Y 
tanooga, Tenn Jackson, John C., Terre Havte, 


s f IS, . Y Bonsall, Norman A., Bayonne Ind 
N. J Jones, Robert A., Tonawonda, 

Cross, Daniel E., Cincinnati, Ohio N.Y 
& * MOTO RS Eny, Desire M., Army Chemical Keleti, Cornelius, Brockvine, Ont., 


COUPON NOW @ Center, Md Canada 
maiL Frank, John € Hammond, In Legal, Casimer C Jr., Riviera 


See ae aaa ae ae eae ee ee ee 


U.S. ELECTRICAL MOTORS inc. CEP-5 diene Beach, Md 
P.O. Box 2058. Los Angeles 54. Calif. or Milford, Conn 


Send Veridrive Bulletin No. F-1797 Gaburde, George E., Wilmington, Liontes, James A., Philadelphia 


Del Pa 
OO —— 
Getes, Charles W., Elmira, Ont., Mecintire, Robert L., Bartlesville 
Com peny . . 
Canada Okla 
ants Gilbert, O. G.. Jr., Detroit, Michi McKinney, Clavde O Whiting 


City. Zone... State gen Ind 
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Miller, George T., Niegora Falls, 
N.Y 

Miller, Robert Leonard, Barberton 
Ohio 

Prigotsky, M. J 

Puchir, Michael, Morton, Pa 

Chicago, ill 


Angleton, 


Matowan, N. J 


Pyrcioch, Eugene J 

Reames, Rodney 8 
Tex 

Sawyer, Dwight L., Trona, Calif 

Schoefer, Frank A., Philadelphia, 
Pa 

Schliem, Richard H 
m 


Southworth 


la Grange 


Raymond W., New 
Haven, Conn 

Spitz, S. J., Jr., Pensacola, Fla 

Stern, David R8., Whittier, Calif 

Tusson, John R., New Orleans, 
le 

Wells, Wayne € 

Weymouth mM H 
Mich 


Williams, Dean € 


Arcadia, Calif 
Midland, 


Ook Ridge 
Tenn s 

Woerfel, John B., Western Springs, 
Ww 


Yoshida, Fumitoke, Kyoto, Japan 


Associate Member 


Ballard, Charles C., Stanton, Del 
Blank, Leon, Ann Arbor, Mich 
Bonomo, Mark S., Berkeley, Calif 
Boucek, Albert C., Gibsonia, Pa 
Boyle, Jomes A Philadelphia, 
Pa 
Carlson 
W. Vo 


Harvey ®., Charleston, 


Wilmington, Del 
Pittsburgh, 


Case, Leslie C 
Cooper, Kenneth W 
Pa 
Custer C Robert, Monroeville, 
Pa 

Daley, William David, Hopewell 
Va 

Davis, John F., Jr., Camden, S. C 

Deskin, Robert C€ Charleston, 
W. Va 

Duty, Richard, Texas City, Tex 

Ellis, Charles W., Orange, Tex 

Fong, Wing Sien, Manila, Philip 
pines 

Gifford, Peter A 
N.Y 

Ginsberg, Herbert A., 
Md 

Griffin, J. 1 

Gudaitis, Peter P., Newark, Del 

Bogdan 


Niagara Falls 

Baltimore, 

Houston, Tex 

Gumowski, Rochester 
N.Y 

Harvie, Llewellyn Kent, Jr., Ook 
Ridge, Tenn 

Heines, Thomas S., Jr., St. Albans 
W. Va 

Hess, Irving J., New York, N. Y 

Ishihora 
N.Y 


Shigeru, New York 


Jacobson, J., Ook Ridge, Tenn 
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Johnson, Gene J., Niagora Falls 
N.Y 

Johnston, Arthur D., Milton, Wash 

Kennedy James . Boston 
Mass 

Kenney, Vernon W., Linden, N. J 

King, Harry R., Pearisburg, Vo 

Klein, Meyer, Houston, Tex 

Klupchak, George, Elmhurst, i! 

Lauderdale, Robert A., Cambridge 
Mass 

Martin, Arliss V., Salem, Mo 

Mazivk John me 
N. J 


McGown, Alfred R.. Loke Jackson 


Ephraim 


Tex 

Meyer, Edwin A., Venezuela, S. A 

Miserlis, John G., Hoverhill, Mass 

Mitchell, Samuel L., Idaho Falls 
Idaho 

Monson, William 1 
De! 

Morgenthaler, John H., Cincinnati 
Ohio 

O’Brien, L. T., Trenton, N. J 

Openshow, Harold, Jr., Old Bridge 
N.J 

Pastorelle, Michael C., Lorain, Ohio 

Pliska, Thomas E., Detroit, Mich 

Ray, Richard, Hoboken, N. J 

Rees, Charles J., 
Ala 


Reimer, 


New Castle 


Birminghom, 

James Brooks, Borger 
Tex 

Rowe, Everett L., Jr., Texas City 
Tex 

Sehon, Jock W., El Dorado, Ark 

Setzer, Herbert J., Huntsville, Ala 

Steword, Marion G 
Ve 


Hopewell 

Stillman, Robert D Palo Alte 
Calif 

Stoddard, Edgar A., 
Mass 

Stout, John W., Jr 
Md 

Strickland, John C 


Jr., Boston, 


Baltimore 


Port Arthur 
Tex 
Stroebel Anthony T Lompoc 

Calif 
Surtees, Lyll S., Troma, Calif 
Robert | 


Suttman Pa nesville 
Ohio 

Sutton, William H., Jr.. Baltimore 
Md 

Tomes, Arthur A., Detroit, Mich 

Von Winkle, 8. F.. Hammond, ind 

Waters, Ernest B., Jr 
Pa 

Wolf, Charles J., Pleasant Ridge 


Mich 


Lancaster 


Yarrington, Robert M., Richwood 


Ohie 


Affiliate 


Cajender, 8. C., Alhambra, Colif 
Elias, Paul A., Maplewood, N. J 
Norris, Berry E.. Houston, Tex 


Advertisement 


Pumping Progress Report 


FOR CHEMICAL ENGINEERS 





An advertisement prepared by 


Member of Hydraul 


SPACE, in many pump installations, is a 


COMPACTNESS OF DESIGN, 


major problem Another is the 
necessity for special founda- 
tions For new installations 
these factors may dictate 
elaborate construction; for 
modifications of 
expensive 


replacement or 
existing systems, 
piping and equipment changes 


while often 





desirable, is not necessarily the 
answer Simplicity of design may 
be a better solution. 


SIMPLICITY OF DESIGN brought about the 





first Inverted Triplex and 
Quintuplex and ultimately 
Septuplex and Nonuplex Pumps 
This Aldrich design innovation 
brought to users economies of 
Space, maintenance and operation 
they had never known. And even 
more important, Multiplex pumps 
brought new freedom from 


pulsation 


INVERTED PUMP DESIGN permits the use of 





MAINTENANCE COSTS ARE REDUCED 


less expensive foundations With 
the crankshaft located near the 
floor there is no need to raise 
the driver or lower the pump 
Then, inverted pumps 
fewer floor space 
than conventional 


too, 
square feet of 
pumps ° 


requ ire 


Fluid- 





TELL 


end, work is done, is 


where most 
at chest ‘ 


level Ssectionaliza- 
tion, Aldrich innovation, 
and parts standardization permit 


nother 


ease and economy of inspection 


or replacement 


US ABOUT YOUR PUMPING PROBLEM 





The chances are that one of our 
standard pumps — or a modifica- 
tion — will do your job Detail 
your problem and we'll send you 
our Data Sheet describing the 
Direct Flow Pump we recommend. 
Write to: The Aldrich Pump 
Company, 20 Gordon Street, 
Allentown, Pa 
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“NO VORTEX... 
NO FOAM” 


HERMAS JET MIXER GIVES 3 KETTLES TO 2 
OBTAINED BEFORE 


An important chemical manufacturer is blending 
concentrates, paste and pigments, and, in some cases, 
is adding dispersing agents to make finer dispersions 


“We get the full capacity of our kettles now, since 
we are using your Hermas Jet Mixer,” the plant super- 
intendent states. “Because there’s no swirling action, 
no vortex, there’s no foam 


“Foam wastes time and labor 


“We got only two-thirds of a kettle of material in 
each batch with our former mixers. This meant that 
for every two kettles of material we shipped, we had 
actually to mix three kettles. This meant 50% more 
labor. It meant lost time waiting for the foam to settle 


“And we now get a better mixing job 


“Particle size is good so the product is more stable 


It doesn’t tend to settle out.” 


Write today for our four-page illustrated folder with complete 
information regarding Hermas Jet Mixers. Neo obligation. 


ermas Machine Co. 


225 ROYAL AVENUE, HAWTHORNE, NEW JERSEY 


Tyas: 


- 
L 


fora VERSATILE LABORATORY 


Since your laboratory is a 
Testing-Ground” anda 


is available without any 
cost or obligation. 

Specify METALAB and you 
ore assured of having 
equipment that is com- 
pletely versatile, functional, 


Outstanding features of 
METALAB Equipment: 


© Fireproof, waterproof, corrosion resistant, rustproof. 
@ Exclusive 5-point METCOTE protection throughout. 


@ interlocked construction and double welded 


@ Bonderized cold rolled furniture steel. 


and adaptable to future 
operational requirements. 
The equipment shown here 
features entire units and il- 
lustrates METALAB precision 
engineered interchange- 
construction. 


able type 


246 Duffy Avenue, Hicksville, L. 1, New York 


We ore interested in your free anning service 


ppiement 55.A 


Please send us your 5 


Organization 


Address 


City Zone = 
— <r ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee 


| 
! 
! 
! 
I 
! 
i 
! Nome 
! 
! 
I 
1 
! 
! 
' 
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Please send us your 180-page Catalog 48 


Title 


State 


i 
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News of the Field 


FROM LOCAL SECTIONS 


DEHYDRATION OF 
NATURAL GAS 


—A PANEL DISCUSSION 


Tulsa Section hears latest oper- 
ating experiences of four-man en- 
gineering panel at its March 
meeting. 


M. H. Rahm 
l >. Reid, | 
Oklahoma 
Richert, Dresser 


the panel ot expe 


" 
vatura 


Rahmes emphasized 


of dehydration wu 


desiccant have differis y advantage 


disadvantages. Solid units produce gas 


with low dew point buf may have a 


hort desiccant life due to fouling. The 


latter can be combatted by using a high 


capacity t ex 
tractor, and/or by using residue-gas 


cooler to knoch materi: 


4 


Left to right, Howe, Rahmes, Reid, and Richert 


Other probl *111S 


and chant ; 
to low pH 


cid gwase 


$ consumption But 


excessive lo irom 
mist extractor operator 
with the pluggi 


troubled 


though the latter can 
good filter-element 
units the reboiler, 
stream piping ar 
point 

Speaking 
field, Richer 


prac { 





t} 


p-rience has been with custom-built 


lid-desiccant units f comparatively 


re size Average pressure drop is 
is usual, some 
Fuel 


very important and the desic- 


alt cooling 
have “dowtherm” heating 
my 1 


' 


tower 1S usual! insulated on the 


> , 
z-inch thick asbest 


nits are usually downflow to counteract 


de with liner 


bed sifting. Gas outlet should be in the 
ut draining 
Florite of 4 to & 
iccant 


bottom of the vessel to pern 
any condensed watet 
mesh is usually used as ce Sova 


beads, Alcoa’s H 151 alumina 


gel all give good dehydration and high 


and silica 


degree of hydrocarbon recovery. 
In the experience of Oklahoma Nat 
ainount of 


ural Gas, the dehydration 


lepend on the contemplated end use of 
the gas. Operating entirely within Okla 


homa the company 1 not required to 
dehydrate to 7 lbs./million cu. ft., but 
ehydrates prevailing 
wet bulb his works well on major 
ystem metimes en 
ountered in tl maller side line The 
deh ydratior ‘ngineer must strike an 
economi ) ‘ between these two 
factors 
Future trends in ¢ lehydration will 
probably cit ( ct ng t Re 
horter cycle t » eflect greater re 
overy « iquid hydr bons. Higher 
ind high ca 
cants will reduce fouling 
(Operation 
pressure and 
at high pressur 
Preliminary 
hape of the 
ffect on 
ivdratior 
cle f 
ethylene 


effective up t 


“BULL SESSIONS” FEATURE 
NEW JERSEY MEETINGS 


At the meetings of the New Jer- 
sey Section, informal roundtable 
discussion holds the floor. 


After tl 


ment perio 


a differen 


‘chnical bull session phrase 


o describe the infor roundtable 
‘. 


ior whicl ‘ew ler section 


‘ , , 
ineers have adopted to giv members 
opportunity to exchan cei on 


rire 


Vol. 52, No. 5 


NEW! Re-Designed 


islolojojian 


——Adyustabie~ 
SPROCKET RIM 


with CAaitn Gurde 


ANY VALVE is readily acces- 
sible from the floor with low- 
cost Babbitt Sprocket Rim. 
Now re-designed for 


* Greater strength 
* Easier, quicker, more solid assembly 


Simplifies pipe layouts, prevents accidents, fits all valve wheels 


Your 


supplier carries complete stocks. Call him—or write for folder and prices 


| [BSkcveyejtam STEAM SPECIALTY CoO. 


6 BABBITT SQUARE, NEW BEDFORD, MASSACHUSETTS, U. S. A. 


Do You Need ULTRAFINE GRINDING? 


FOR UNEXCELLED QUALITY WITH 
CONTROLLED PARTICLE RANGE 


vse a 


SCHUTZ-O’NEILL 


PULVERIZER 


Backed by 62 years experience! 


If your product must be pulver 
ized to ultrafine specifications and 
yet have controlled particle size 
distribution, you'll find proven 
Schutz-O' Neill “Superfine’’ Pul 
verizers best for the job 

Many products that are heat 
sensitive can be pulverized safely 
too, because the grinding prin 
ciple of impact with air attrition 
keeps product temperatures down 
and helps contro! humidity 

Versatility of the Superfine 
Pulverizers makes them adap 
table to the complete range of 
grinding from coarse to ultrafine 
Schutz-O' Neill Superfine Pulver 
izers are used in the paint in 
dustry where ultrafine pigments 
with close particle size range are 





339 Portland Avenve 


be. 


vital; by major cocoa powder, sugar, spice and 
pharmaceutical manufacturers; for emulsifier 
gums, resin, plastic and seaweed extract pow 
ders—wherever unexcelled quality grinding 
is required, Offered in 6 sizes ranging from 
7% tol HP with grinding chamber 


to 28" in diameter 


FREE TEST GRIND OF YOUR PRODUCT 


in our teat lab! Tell use your milling requirement 


fineness, uniformity, increased output, lower ooat 


send us a sample of the stock you want to pu 
ize, state fineness and capacity desired. Y 
back your processed product plus 


gineering Teast Report — there's no obligation 


ceive 


Send for literature or 
Schutz-O' Neill Pulverizers 


SCHUTZ-O'NEILL COMPANY 


© Minneapolis 15, Minnesota 
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ROTARY PRESSES (iia 
CAPACITIES TABLETS 7 
65 TO OVER 5000 PER MINUTE 
MIXERS—GRANULATORS—OVENS 

FOR 


HIGH PRODUCTION 


AT , Cameron, left, and D. Oakley, chmn., lead the 


question and answer period following the talk 
LOW COST 


ical aspect 
ice oO! lung cancer at the 


the bull se 


ARTHUR  «  @ | LT Oo r COMPANY on rea at 


Established 1887  iaeetieal 
Div. Snyder Tool & Engineering Company 
3517 E. LAFAYETTE + DETROIT 7, MICHIGAN 


For Corrosion Resistance! Electrical Insulation! 


] Each to Operate with: CUT COSTS! 


of @ 5 tons of 15% Sulphuric Acid with 


30 ot 160° F , : 
@ 10-ton load of des and Bonalé 
BONATE — One of four roundtable “bull sessions New 


electrodes on top rim! 
P Jersey engineers discuss Reaction Kinetics 


Glass Reinforced ers 
POLYESTER, much progress 


TANKS 





ne « hemical 


EPOXY, PHENOLIC 


LAMINATES 
Carl N. Beetle 


PLASTICS CORP. 


Expensive Linings Unnecessary! Subsidiory of Crompton 
and Knowles Loom Works 
BONATE TANKS for the electrolytic recovery and refining MOLDERS & FABRICATOR NEW LOCAL SECTION OFFICERS 
of precious and other metals are meeting with great success we . ry 
processing, plating, storage & truck 
in the refining and plating industries. Scores of tanks with tanks: ducts, pipe, stacks, parts, etc 1956 are Atlanta: 
Maleady 


trea 


()theers elected to rur their « 


actual acid-solution field experience ot elevated tempera chmn.. N. R 
tures prove-in BONATE as ideal! tough, light-weight Bowen sec 
Corrosive-resistant BONATE 146 Globe Street nast-chmn | I (ra 
Fall River, Mass. ee Oe ae. > - 
— W. M. Newton, F. I 


Tel: 7-9 Baton Rouge: |! 
Alfred Smith, III 


dependable, trouble-free! 
eliminates need for expensive linings cuts costly main 
tenance. As a non-conductor, it results in a higher purity 
end product. Inquiries invited 


{ ontimued ¢ 
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CHEMICAL 
ENGINEERS! 


WHEN YOU NEED PRECISION — 
SPECIFY WILMAD PRECISION BORE TUBING! 


e Whether the job you're working 
on is design, testing or processing, 
you get moximum precision when 
you specify Wilmod Precision Bore 
Tubing 

ideal for use in borometers, 
bearings, rotometer 
tubes, burettes, viscosimeters, and 
hundreds of other applications 

Made in various shapes and 
sizes squore, rectangular, hexa 


monometers, 


gonal and tapered. Special shapes to 
meet your requirements. Available in 
Pyrex Brand, Vycor Brand and most 
of the electronic glasses 

es Send today for detailed catalog 


+— Win 


GLASS COMPANY, 


LAMNDISVILLE, HJ 

















g 


SPRAYING SYSTEMS 60. 


f for | 
lower 
Pine Ye - 
and 


‘better | 
Ss y ma AY performance 
NOZZLES 


Modern design. Precision 
machining 


All materials. 


standard industrial spray nozzle types and sizes 


Thousands of 
to choose from. Years of proved 


experience at your service, 


write for this great 


new catalog today 
Ask for our new 48 page ¢ atalog 
No. 24 the most 
comprehensive spray novzie 
catalog ever produced, 
Yours for the 


SPRAYING SYSTEMS CO. 


3284 Randolph Street © Bellwood, Iilinols 


asking 





Te oar # 
? 
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@ The Ertel Cylinder 


KINGSTON yy 


} flice & Showr 


COMPLETE LINE OF 


SK’'s 


“SAFEGUARD” 
ROTAMETERS 


HEAVY SAFETY Giass ] 


WINDOWSATFRONT AND 
BACK ARE WIDER FOR 
SETTER VitW OF TUBE 
ROTOR, SCALE 


TUBES HAVE SAME INLET 
AND OUTLET OD TO PER 
MIT STANDARDIZATION 
OF PACKING AND END 
FITTINGS AND USE OF UP 
TO FOUR TUBE SIZES IN 
OWE CASE 


SUITABLE FOR FRONT 
OR BACK OF PANEL 
MOUNTING 


wUMEROUS ROTOR 
DESIGNS AVAILABLE TO 
PROVIDE WIDE RANGE 
OF CAPACITIES 


GET FULL DETAILS. 


right) Model 9; 





ERTEL 


LABORATORY 


FILTERS. 


@ Sizes for all laboratory filtra 
thon requirements 

m @ Accomodates Standard Erte! 

Asbestos Filter Sheets as well 


OTLET fa! 


an as any other type filter media 


stainless 
or bras - . 7 


meet all f 


MODEL £1 FILTER 


ERTEL ENCINEERINC 


| OWN 
NEW YORK 


ted New York City 


oa Ueto Equipment 0 


em OFFER 
RATE.OF FLOW THESE 
PLUS VALUES 


DETACHABLE faty 
READING METER SCALE 
SUPPLIED IW EITHER 
UNITS OF FLOW OR MM 
(FOR USE WITH CaALiORA 
TIOM CHARTS 


TEARE OF SERVICE 
PROVE BIGIDITY OF 
WELDED STEEL Cate 
AND EASE OF TUBE 
ALIGNMENT 


METER (Ofal FoR 
REMOTE RECORDING 
AND CONTROLLING OF 
FLUID RATE-OF FLOW 


EMO FITTINGS Ava 
AGLE IM VARIETY OF 
CORRONION BLS TANT 
MATERIALS 





WRITE FOR BULLETIN 186-86. 


COMPAN 


Schule and Koerlin ing 
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NAGLE PUMPS won out on this : ALE New ot he es 


ki TF 2 FROM LOCAL SECTIONS 

ump-killin (o) o} 

t p- g” NEW LOCAL SECTION OFFICERS 
Since 1946 Nagle 4" ‘ (Continued from page 124) 

type “T", frame 119 L ” J. u t, M. M 


Bingeman, secy., Huguet 


horizontal shaft, centrifuge! * bs ee ,; - 

hh . “ ~ Koenecke, H. H. Wall 
or have islded high | Mery Virginia: G. C. Gross, chmn., 
ighly abrasive and heavy 
mixture of asbestos and port- 


, Ir., exec. comm 


Mallinson, vice-chmn., |! R 
Swandby, secy., C. H. Bradley, treas., 


land cement, at a plant of G. Roe, N. S. Embrey, O. L. Updike, 
J. P. Haggerty, board of directors 


prone Neng hed ad ; : Dallas: C. J. Holland, Jr., chmn., Otto 
which NAGLE PUMPS are Wetzel, vice-chmn., J. A. Richardson, 
designed. Water-end parts secy., E. L. Short, rec.-secy Dudley 
are abrasion resistant, highly Pennick, treas., W. Swerdloff, O. Baker, 
effective stuffing box is R. Graff, exec. comm. El Dorado: R. L 
readily accessible and slippage seal easily adjusted. Split bearing stand Grentom, chaan., W. G. Jubl, vice-chmn., 
can be quickly dismantled, but that's seldom necessary. D. 5S. Thomas, secy.-treas. North- 
eastern New York: W. Frank, chmn., 


NAGLE PUMPS are establishing fine performance records in abusive |. A. Consiglio, vice-chmn., J. W. Mul 
pr oe gee where ordinary pumps fail, such as in chemical and petro- len, secy., N. A. Ciannamea, treas., and 
mical plants, atomic energy plants, mines, mills and quarries. C. E. Reed, memb. exec. comm. Ten- 
Send for Catalog 5206. nessee Valley: A. A. Nellis, chmn., 
R, js Larson, secy G. L. Wade a. 


NAGLE PUMPS, INC. G. Megar, R. Gerges, vice-chmn., S 


1255 CENTER AVE.. CHICAGO HEIGHTS, ILL Kyle, treas., C. Culverhouse, C. Rose, 


exec. comm. Toledo: L 


‘f rsen 
; pres., A. W. Kassay, vice-pres., 

fee | Balch, secy.-treas., W. V. Berg : 

Hart, H. B. Igdaloff, K. D. Meiser, 


_ FOR ABRASIVE AND CORROSIVE APPLICATIONS J. R. Scalzo, J. E. Trexler, exec. comm 


LEGAL PROBLEMS, iINDUS- 
TRIAL HEALTH, CORROSION 
AND VARIOUS TECHNOLOG- 
ICAL SUBJECTS OCCUPY 
LOCAL SECTIONS 


Akron Section hears patent prob- 
lems; Maryland discusses local 
chemical boom. 


It was legal and patent night at Akron 
at the Akron Section’s (7. H. Rogers) 
January meeting. G. C. Mack, promi 
nent Akron patent attorney, discussed 
and analyzed the various patents relat 
ing to the tubeless tire, and the factors 
























































PPI BODY CONNECTIONS MAKE &@ BREAK 
INSURE PROFITABLE CHRISTMAS TREE 
RESEARCH TIME CONNECTIONS WASTE 


VALUABLE TIME lawsuits. Turning from law to indus 
| trial geography, the Maryland Section 


PRESSURE (D. E. Evans) heard, in January, an 
of Balti 


eminent panel discuss the city 


? PRODUCTS more as a Chemical Center. Consensu 
‘ : 


i IND TRIES the greater Baltimore area the seat 
as . of a thriving chemical industry favored 


. . . by progressive city government, an ac 
leaders mn design oO A. P. V. | tive Association of Commerce, an alert 
SAVE YOU MONEY and forward-looking utilities supply pic 


ture, and a market potential extremely 
with BODY CONNECTIONS ‘ nf 
favorable to consumer chemicals 


that would be considered the pending 





UNITS AVAILABLE + 100ce TO 5SGAL Packed Tewers end Tower Packing 
1GAL. UNIT 


PRESSURES UP TO 100000 PSI In the more technical vein, the New 


"AGITATED PRESSURE VESSELS 8Y PRESSURE PRODUCTS INDUSTRIES | York Section (S. B. Adler) held a 
HATBORO PENNA | panel meeting in January on the sub 
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Organic matter, the Ar racite tilter removes 
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Low Temperature - General Purpose 


HAND PYROMETER 


Type 17.640 

Low tempe ture 

Ractemp Pyromet« 
with rigid exter 
ne surte 


tip thermocoup 


1001 USES 


This is the answer to 
Quick, accurate tem 
perature readings below 
800° F 
processes 
And it's so 

handle 
The Xactemp 
pyrometer, Model LT-840, is 
used with needle thermocouples, rib 
ther 


in many industrnal 
and operations 
convenient to 


hand-type 


bon thermocouple, surface tip 


mocouple, and other specially de 
signed thermocouples and extension 


arms. These are easily interchange 
able 


recalibration of the instrument 


and, without adjustments or 


quick 


ly ready it for measuring the surface 


temperature of stationary and re 


volving rolls and cylinders, flat and 
irregular surfaces of molds, dies, etc 
in rubber and paper making, plastic 


materials, rubber, wax, oils, greases 


and other semifivid materials 
Handy, compact design makes this 
field 


and production 


Xactemp pyrometer ideal for 


service, laboratory 
line use 
Pyrometer less thermo 

; $5 
Write for detailed, descriptive litere 


Price Xoctom 


ture on Gordon Xactemp Pyrometers 





CLAUD S. GORDON Co. 


Manufacturers & Distributors 
ole Sue “-* fustrial F os & Ovens 
meters & Cont + Mate gical Testing Machines 
63! West 30th Street, Chicage 16 
7003 Hemilten Avenve, Clevelend 14, Obie 


a 
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NUCLEAR ISSUE 


JUNE, 1956 


Basic papers on chemical engineering theory applied to 


the nuclear field will appear in the June issue of the 


D. Ch. E, soursa 


Published quarterly by the American Institute of Chemi- 
cal Engineers, the A.I.Ch.E. Journal contains the reports 


of current research and theoretical developments in 


chemical engineering and allied branches of engineer- 


ing and science. 


Subscription: Members, $4.50 annually, $7.50 for two 
years; Nonmembers, $9.00 annually. Single copies, $3. 


A.L.Ch.E. JOURNAL 
25 West 45 Street 
New York 36, New York 


Enclosed is my check money order 


twwhecription to the A.1.Ch.E. Journal 


Address 


Member () Associate member () 
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cording to V. ¢ Anderson-Nichol 


& Co., speaking to the February meeting 
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Gasketed Joint Maintenance 


The two major factors that must be 
considered in the maintenance of a 
gasketed joint are: the selection of the 
correct gasket material or construction 
and its proper installation. H. H 
Dunkle, Joh: Manville, then went or 
to develor n detail thie factors affecting 
gasket selection for ven applicatior 
before the March mee f the Detroii 
Section (/:. Gare le also coveres 

ation technique 


preventing leaks 


Soler Furnaces 


lar furnace under scrutiny 
the Northern 
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at the la lal 
California Section (/ Cahill 
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n diamete icentrate the sur 

rays on small t rget lemperatures 

at the target are very high, with 9000" 

lly possible and over 
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possible advanced studies 

melting alloys and of high 


mical reactions 


instrumentation Control 


In a well illustrated talk to the 
Detroit Section ( /£. Garelis) }. D. Dun 
lap, Brown Instrument Div. of Minne 
red the different 


} 


upolis-Honeywel 
f ot contro of mstrumentation, 


modes i l 
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and reset a applied to both 
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ous control 


Stop piping corrosion! 


This new booklet 


gives facts on 


TUBE TURNS 
PLASTICS 
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pe ! 
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i - TUBE TURNS PLASTICS, INC. 


Lovisville 11, Kentucky 


Call your TUBE TURNS PLASTICS’ Distributor 


TANKOMETER 


FOR MEASURING TANK 
CONTENTS ANY DISTANCE AWAY 


ad ALSO... 


HYDROSTATIC GAUGES 
FOR ALL PURPOSES 


PRESSURE « VACUUM «© DRAFT 
DEPTH & ABSOLUTE PRESSURE 
DIFFERENTIAL PRESSURE 
MERCURIAL BAROMETERS 


SEND FOR BULLETINS 


UEHLING INSTRUMENT CO. 


487 GETTY AVE., PATERSON,N.) 








TANK MAY BE BURIED, 
ELEVATED, OPEN, 
CLOSED, VENTED OR 
UNDER PRESSURE OR 
VACUUM 
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VACUUM 
EQUIPMENT 


rue JET-VAC corp. 


73 POND STREET 
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TOP CHEMICAL ENGINEERING 
STUDENT WINS RHODES 
SCHOLARSHIP 


U. of Miss. chemical engineering 
senior with a straight A average 
will have two years’ advanced 
physics study at England's Ox- 
ford Univ. 


ic Wood ispiring 
t Gary, Ind., ha 
Rhode holat 
outstanding a 
the best in the 
Engineering School if 


hip im recog 
rclemiic 

histor ppi 
iintains it) 
and his “well-rounded” character 
jess, who 
member of 
ity clubs, uv 
cluding being 


of the ur 


many 
univer 
trea 
ure ive! 
Chemical 
Club 


won the 


sity’ 
Engineering 
last year 
national award 
T he 
Amet 
engineers 


the 


Society 
Military 
the 


can 
lor 
School 


Societ 


outstanding junior in 


Engineering, and the American 
ol Protes ional | 


Mississippi 


ngineers award for 


five Amet 
can engineers awarded Missouri Honor 


Award the of Mis 


Thomson, who is with Procter & Gamble 


Procter Thomson among 


by University our 


in Cincinnati, was cited for his work in 
well 


application ot tatistical 


quality control, for 
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pioneer 
ing im 


methods neering prol 
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Herbert E. Silcox a 
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1942, Dr 
a scientific group for product and formu 
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~"@ IN STOCK! 
start - 

at a low-cost, low-volume pump 
for corrosive liquids! 








® 

The ECO All-Chem rotary pump offers: 
* Capacities 1—10 gpm; Pressures to 150 psi 
* Stainless steel housings (Type 316, Type 20 or 

Hastelloy C) 
* Teflon, Neoprene or Formica impellers 
* Positive displacement, high suction lift, self priming 
* Linear non-surging, non-foaming flow 
Available from stock, suitable for direct motor, V- 
belt or vari-speed pulley drive, the Eco All-Chem 
handles organic, inorganic, hazardous and radioac- 
tive fluids with complete dependability. 


Bulletin AC56 on request. 


ten) Ee © © 


ENGINEERING COMPANY 
Fi hag rams wm dont ll pumps 
12 NEW YORK AVENUE + NEWARK 1, NEW JERSEY 





don't gamble... 


with LABORATORY 
GLASSWARE 


Why take chances? When you buy 
laboratory glossware, get the pre- 
cision and accuracy and uniformity 
you pay for... yet, keep your eyes 
open to the economy of the Doerr 
Diamond D Blue Line 

Here is laboratory glassware at its 
finest . sharply etched, accurately 
manufactured, and double tested 


Don’t gamble on quality! Send for de- 
tailed information on the Diamond D Bive 
Line right away. 


DOERR GLASS CO. 


Vineland, N. J. 











Fabricated from any 


Remfe e ferrous or non-ferrous 
¢ PIPE BENDS AND pipe or tube in size 


range from ‘2” to 8” 


aaa ASSEMBLIES iron pipe size. 


We specialize in stainless 


Send vs your 
steel! coils and bends 


heating ond cooling 
problems for 
design or J moterial 
recommendations Illustration shows special welded 
Write nee copy assembly and supply header. All 
Engineering Dote corner bends are formed on precision 
ae bending dies, thus saving 64 welding 

: ells, 128 cuts and 128 line welds. An 

example of possible savings through 


prepored especially 
for the design 
Rempe design and manufacturing 


engineer 





334 WN. Secramente Blvd. Chicago 12, If. 


BULK MATERIAL CONTROL 


under 
Pressure or Vacuum 


New Roto-Bin-Dicator mounts out 
side bin, at any angle, for bin 
level signaling or machinery con 
trol. Material loads on paddle 
actuate Micro switch in motor 
housing. Flexible paddle shaft 
permits use with large or lumpy 
materials when standard dia 


phragm indicators are mpract« al 


DICATOR 


BIN- 
DICATOR 


BIN-FLO 
AERATOR 


pressure ow diffuser The original diaphragm type 
ouvres steady flow of fine, bin level indicator for all ordi 
dry materials thet tend to nary opplications 


pock m storage 


THE BIN-DICATOR CO. 


13946-H Kercheval « Detrolt 15, Mich 
Phone: VAlley 27-6952 


Complete 
illustrated 
Literature 


FREE 
WE SELL DIRECT + PHONE ORDERS COLLECT 
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IT’S EASY 


TO SELECT 

A PRESSURI 
OR TEMPERATURE 
CONTROL FOR 
ANY APPLICATION 

WHEN IT’S A 


MERCOID’ 


Write for this catalog 














CONTENTS 


CONTROLS FOR 

PRESSURE — 

DIFFERENTIAL PRESSURE - 
TWO-STAGE PRESSURE - 
TEMPERATURE 

TWO-STAGE TEMPERATURE 
UQUID LEVEL 

FLOAT OPERATION 

LEVER ARM OPERATION 


CASE STYLES 
TO MEET VARIOUS 
REQUIREMENTS 
INDOOR 
(General Purpose) 
OuTDOOR 
(Weather Resistant) 
HAZARDOUS LOCATIONS 
(Ex plosion- proof) 





ALL MERCOID CONTROLS 
INCORPORATE SEALED 
MERCURY CONTACTS 














Write r Catalog No. 856-G 
THE MERCOID CORPORATION 
120] Belmont Ave., Chicago 4}, Ill 
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AM 


people 


Walter H. Pahl to division engineer 
for the chemical products group at Min 

| nesota Mining & Manufacturing, 

| Paul, Minn 

| Hoboken, N. J., General Foods’ 
Central Laboratories promotes Robert 
L. Banta, Jr. and Howard J. Newby 
ection heads, both in engineering 


commercial development 


| George A. Day is appointed to newly 
created position of technical director at 
Brown Co Serlin, N. H. He super 
vises technical affair including new 
developments, research, and quality and 
process control. Douglas H. McMur- 
trie, who has been research associate 


in pulp, becomes director of researcl 


Gabriel Appleman appointed assist 
ant director of engineering at Foster D 


Snell, New York 


Fred Ghannam joins Ford Motor 
Company's development department 
Dearborn, Michigan 


L. Stewart Mims appointed by Bell 

Aircraft Corp. to head newly formed nu 
clear engineering 
department in Buf 
falo, N. Y. Mims 
one of the engineers 
responsible for de 
velopment of the 
atomic powered 
submarine “Nau- 
tilus,” is a gradu 
ate of the govern- 
ment’s Oak Ridge 
School of Reactor 
lechnology. 





Raymond W. Hess, coordinator of 
pollution research for Allied Chemical 
| & Dye, National Aniline Division, 
awarded the 1956 Jacob F. Schoellkopf 
Medal by the Western N. Y. Section 
| of the A.C.S 


The A.E. transfers Edward J. | 


| Grabowski to its isotope separation 
| branch of the production division in 
Washington. He was formerly assist- 
| ant to the area manager for production 
| in the Dana Plant, Newport, Indiana. 


The chemical and metallurgical divi- 
sion of General Electric, Pittsfield, 
| Mass., announces the appointment of 
John L. MceMurphy as manager of a 
| special study-team on the division’s in- 
| sulation businesses 
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WELDING PAD GAGES 
are integral part 
of this tank 


Pw. 








Welding Pad Gages 
staggered on tank 
for continuous visi- 
bility. 


HERE is a special line of gages 

that weld right to the liquid 
containing structure, thus becoming 
an integral part of it. It solves prob- 
lems where it is impractical for you 
to use a conventional type gage be- 
cause of solids in suspension in a 
liquid, etc, 


These Special Gages follow Jer- 
guson Standard Gages in general 
design and materials, except for the 
method of attaching. The chamber 
of the gage consists of a bar steel 
pid which is welded to the vessel. 


Welding Pad Gages are made in 
both Reflex and Transparent types 
. .. in all sizes of Jerguson Stand- 
ard Gages. Pressure ratings are 
available to your specific require- 
ments. Welding pad may be of any 
metal desired to withstand corrosive 
or other conditions, 


Write for Data Unit on Welding 
Pad Gages for complete details. 
Whatever your gage problems, 
let Jerguson engineers assist you, 


Cages and Valor: for the 
Observation of Liqwids and Lrod:s 


JERGUSON GAGE & VALVE COMPANY 














people 


Gordon W. Duncan is named as 
sistant manager of the office of scien- 
tific liaison, Esso Research and Engi 
neering, which coordinates the firm’s 
activities with wumniversities, institutes, 
scientific societies and scientific con 


sultants 


Paul T. W. Strub joins the Fluor 
Corp., Ltd., Los Angeles, as assistant 
to the president. Formerly with Calor 
(sas “o., San Francisco, Mr. Strub has 
also been with Great Lakes Carbon 
Reconstruction Finance Corp. and 
Standard Oil 

Jet Research Center appoints James 
H. Wiegand vice president and technical 
director. He was recently chairman, 
department of chemistry and chemical 
engineering, Southwest Research Insti 
tute, where he had been since 1953 

C. R. Nelson and D. J. Pompeo of 
Shell Development, Emeryville, Cal 
selected by Northern California Section 
of A.I.Ch.E. and Instrument Society of 
America, respectively, as outstanding 
engineers in the Bay area for 1955 


James B. Allen made supervisor, 
process improvement, for Pittsburgh 
Coke & Chemical’s chemical division 
He has been with Koppers Co., and 
Tennessee Eastman 


James R. Fraser, new chief enginee: 
of H. K. Ferguson, Cleveland, Ohio 
He supervises all of Ferguson's engi- 
neering locations throughout the coun 
try 


Bernard V. Baus of Du Pont is pro 
moted to technical superintendent of 
the Victoria plant, Texas. Mr. Baus 
was formerly with the Belle Works at 
Charleston, West Virginia, as assistant 
and technical superintendent 


Herbert Kay named manager, cata 
lyst development, for Climax Molyb 
denum. He is responsible for the de 
velopment of uses of molybdenum in 
corrosion inhibitors, intermetallic com 
pounds and ceramics as well as catalysts 


John M. Jordan joins the staff of 
Esso Research and Engineering products 
research division in Linden, New Jer- 
sey. John F. Jones, Jr., and Arthur 
M. Thomas, Jr., are new members of 
the process research division. The eco- 
nomics division adds David G. Bowen, 
and the petroleum development division 
takes on Norman J. Weinstein. 
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Lowrence 2-Stoge Vertical Pump for Pump- 
ing Uquid Chlorine ovt of Tanks. 


PUMPS 


to handle 


LIQUID CHLORINE 


Pumping liquid chlorine calls for more ingenuity and 
engineering skill than is available from the average pump 
manufacturer. Formerly it was pumped pneumatically. 
This method was attended by a considerable loss of 
chlorine because the moisture in the air formed hydrochloric 
acid. A further complication was the corrosive action of 
the acid vapors 

To overcome this, Lawrence engineers in collaboration with 
manufacturers of chlorine, developed a pump with a special 
packing box which prevents any contamination of the chlo 
rine or corrosion of any of the equipment and also prevents 
the escape of the chlorine fumes to the atmosphere 


For over 80 years Lawrence has been making pumps to 
handle every acid or chemical fluid used in 
industry. If you have a particularly difficult 
chemical pumping problem, we can save you 
both time and money. Write us the pertinent 
details, no obligation. 


Send for Bulletin 203-7 for 
a complete summary of add 
ond chemicol pump dota. 


LAWRENCE 
PUMPS INC. 


371 MARKET STREET, LAWRENCE, MASS. 
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You can save 
time, space, & labor 


makes simple work 
of Filtering, Mixing, Storing 


Regardless of the size or type of 
your installation, whatever your 
process may be, there's an Alsop 
Filter, Mixer, and Storage and Mix- 
ing Tank to “fit your job,” you can 
be sure of getting from Alsop the 
right unit properly applied—you 
can depend on Alsop proved per- 
formance features. Alsop Filters, 
Mixers, and Tanks are available in 
a complete range of sizes and ca- 
pacities, and Alsop Equipment is 
custom fitted to your application by 
engineers who have thorough ex- 
perience in Filtration and Agita- 
tion. For full information, 
recommendations, and quotations 
write Alsop Engineering Corpora- 
tion, 1010 Gold Street, Milldale, 
Connecticut 





a 
ALSOP ENGINEERING CORP 
1010 Geld Street 

Milldele, Connecticut 


Send me your New Complete 
Cateleg 


Nome 








‘@elti 710), meh.’ 
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Mb ta. des ‘6th ella: illic 

Donald Q. Kern, D. Q. Kern Asso- 
ciates, conducted the third annual Heat 
l'ransfer Conference sponsored by Okla- 
homa A. & M. College 


Ihe Girdler Co., Louisville, Ky., pro- 
motes Robert E. Deatz to assistant 
chief engineer in charge of project and 
design engineering. Louis P. Born- 
wasser succeeds Mr. Deatz as chief 
project engineer of fats and oils section 


Ihe Morehead Medal presented to 
G. V. Slottman, vice president, research 
and engineering, Air Reduction Co 
[he medal was given by the Interna 
tional Acetylene Assoc. for his work on 
carbide, acetylene and oxygen tech 


nology 


[he nation’s top industrial research 

executives name Thomas H. Vaughn 

of Colgate-Palm 

olive as vice presi- 

dent, president- 

elect, and director 

of the Industrial 

Research Institute 

Vaughn is vice 

president in charge 

of research and de 

velopment at Col- 

gate A chemical 

enyineet he di 

rected research units for Union Carbide 

& Carbon and Wyandotte before join 
ing Colgate in 1953 


J. E. Underwood, Jr. joins the re 
earch department at Pratt, Read, and 
Co., Ivoryton, Conn. He was formerly 
with Minerals Processing Corp. in Syra 
cuse, N. Y., as general manager 


The appointment of Shea Smith III 
iS assistant to the president, secretary 
of the executive committee, and execu 
tive offices of the president is announced 
by Monsanto in St. Loui James H. 
Lum is promoted to manager of re 
earch and development, organic chemi 
cals division. Ferdinand B. Zienty to 
director of research and Monte C. 
Throdahl to director of development, 
organic chemicals division. Robert J. 
Simon becomes a project engineer for 
the development department, overseas 


division, St. Louis 


Werner C. Muller named manager 
of product development section of U.S 
Industrial Chemicals Division of Na 
tional Distillers, N. Y. Muller, a gradu 
ate of Stevens Institute, has been with 
U.S.1. for the past nine years, and 
was previously with Carbide and Carbon 
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B, the dozen ...in matched sets 
... Or singles for special needs, CEC 
is stacked with information about 
dishes. For fast service on dish data 
concerning any of your process opera- 
tions, be sure to consult the pages of 
11 companies in CEC. You'll find silver 
synthetic resins... platinum 
palladium .. . fused silica .. . stain- 
less steel... ceramic... glass... 
dishes with special shapes, high heat 
tolerance, corrosion resistance, rapid 
cooling rate...all this and more 
you'll find in 





No matter what your needs, CEC is 
organized to help you find fast an- 
swers to almost any processing prob- 
lem. Fully indexed six ways, CEC is 
your one sure source of up-to-date 
information about process equipment 
materials of construction —engi- 
neering services. Here is the one ver 
satile volume that reveals the facts 
about pumps, kettles, motors, instru- 
ments, conveyors, heat exchangers 
... and hundreds of other products 
because it’s bound to serve your 
processing needs. It pays to turn to 
CEC often. 





people 


American Oil announces appointment 
of John E. Kasch as manager of re 
rc} und devel 


vith head 


rdination 

ufacturing 
Kasch 
firm's 
affiliate in 
ity, Texas, 
was 

the 

r dur 


;. Crawford Bonow as 
Stein-Davies is an 
formerly 


and mat 
parent | continue 


in the 


Richard S. oS, i ant man 

pt n depart oppers 

tant to the 

Pp sition en 

jility for the 

rms capit | capital appro 
priation 

George White responsibili 

ties of general manager, General Ele 

tric’s atomic power equipment depart 

pting this position, 

he was executive vice president and a di 

rector of the Vitro Corp. of America 

Mr. White is responsible for the design, 


' 


ment. Before acces 


development, manufacture and market 

of Gl mmercial atomic power 
products 

Thomas L. Ward becomes manager 


of the Al ’roduct I me plant at 
Dunkirk, N. ¥ 


E. Keith aeentahen assumes 


sibilities as director development tor 


respon 


the chemi al paint and metallurgical de 
partment of Merritt-Chapman & Scott, 
N. Y. In this post Mr. McMahe 
project and coordinate plans tor 
growth of Devoe and Tennessee 
tions in the chemical, paint and metal 


} 


lurgical fields 


m is to 
further 
ope Ta 


R. W. Swinehart to t! 
intendent of cellulose 
tics produ tion depart 
Chemical 


A. G. Edeleanu t 
fornia Research rp 
ical Co. for whom he wi : uropean 


ite Chem 


technical representative 
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Wi SO Aa ae lee 
- 


Let’s Talk About 
Sealing Service 


DURAMETALLIC is ready to help you with 
those stuffing box problems we've 
been doing it for industry for 38 years. 
Experienced factory-trained sales and 
service engineers are located in all sec- 
tions of the U.S.A. 

Without charge, a staff of research and 
development engineers at our Kalamazoo 
plant are ready to help you with your 
sealing needs. 

When seeking an answer to satisfactory 


sealing put it up to Durametallic. 





Write Today for Bulletin File No. DM-CEP 


DURAMETALLIC CORPORATION 


KALAMAZOO, MICHIGAN 


cuTs costs 
3 WAYS 


CONTROLS INVENTORY 


Perpetual inventory ond 


Bowser meters with ticket 


nerceinc DM 


printers provide accounting occurate control of process 


records of lhquid receipts hauids mn plant pinpoints 


transfers ond deliveries profitable operation 


TTTTILT: on 


Bowser filters of all types 


IMPROVES QUALITY 


Uniformity of coler and 
ese evallchie Ger Gitcation clarity with better quality 


of nearly eve y process control assures efficient 


or indust.ial liquid processing of finer 
end products 


PBLENDING le SAVES MAN-HOURS 


s. td i. Hand “batching” is elimi 
nated Push-button control 
of liquid components in a ~<a aviomates production to 
continuous, closed system < 


with highest accuracy 
| Write for “DIGEST” 


ot pumping flow rotes 
Bowser 


Bowser blenders proportion 
and combine any number 


cul costs, improve profits 








_ 
“liquid automation” equipment 
is availoble on lease or progressive 


poyments to conserve working capital 


itci le), | \ Ge) jlo + tatie Tt e BOSTON 
wwe ws CHICAGO + CLEVELAND DALLAS KANSAS CITY 
es i LOS ANGELES NEW YORE 


“> 9 


BOWSER, INC., 1393 E. Creighton, Fort Wayne, Ind 
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Binks 


spray 
nozzles 


for washing, 
cooling, processing, 
humidifying, dehydrating, 
and hundreds of other applications. 


You'll get the right nozzles 
quicker by calling Binks... 
manufacturers of one of the 
most complete selections ever 
produced. 

There is a size and spray 
paitern for every purpose... 
with nozzles cast or machined 
from standard or special 
corrosion-resistant metals and 
materials. 


MAIL COUPON 





Company 

_f 3114.32 Cerrett Ave, 

_r- Chicege 12, i 
inks, cond preh 

Spray Nezsle Coteleg "without ebliquane 


NAME 
COMPANY 


ADORESS 





city ZONE 
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the chemical engineer in 


MARKETING 


Blaw-Knox’ Chemical Plants Divisior 
promotion of Ralph Berger 


spe 


innounce 
to Manager o! 
cial proces sales at 
head 
Chi 


direct 


its midwest 
quarters in 
cago He 
sales and pre 
engineering for all 
fats and oil proc 

esses. Prior to join 

ing Blaw-Knox in 

1952, he was with 

Wraster & Sanger, 

E. I. duPont, and General Motors 
becomes vice 


Gilbert F. Richards 
president in charge of sales of Sharples 


Corp 


vice 


Miller 


Goodrich-Gulf 


J. Ernest named 
dent, 


cals, 


presi 
sales, for Chemi 
Cleveland 
ager, he joined the firm in April, 1955 


Formerly sales man- 


Charles J. Vickers appointed man 
of Col- 
depart 
a division 


ager of technical sales-service 


foam microballoon 
Colton 


Reduction Co., 


spheres 
Chemical Co., 
Cleveland 


ment, 
ot Ajr 


Mik ro 
N. ¥ 


to assistant 


Metallic Glen Cove, 
promotes Charles H. Hacker 
manager. 


Corp., 
sales 


The appointment of John T. Castles 
as manager of the Elastomer Market 
Development Unit in the Silicone Prod 
announced by 


ucts Department is 


General Electric 


Clayton Ruebensaal becomes direc 
commercial planning for the 
Texas-U. S. Chemical Co., jointly 
owned by Texas Co. and VU. §S 
Rubber. Martin J. Tierney has as 
sumed Ruebensaal’s former position as 
commercial development manager of the 
Naugatuck Chemical Div. of U. S. Rub 
ber 


tor ol 


Salvadore P. Lio is new asst. sales 
manager for styrene molding materials 
Springfield, Mass. Lio 
has been plant manager of Monsanto 
1950 


at Monsanto, 
Mexicano since 


vice 


Van Zandt Williams, a 


dent of the Perkin-Elmer Corp., named 


pres! 
general of the firm’s newly 
formed instrument division, responsible 
for development, production and sale of 
analytical instruments. 


manager 
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John W. Pool, Jr., is named man 
ager, sales department, of the chemical 
division of Koppers Co., Pittsburgh, Pa 
He was formerly assistant manager of 
the chemical div. sales department 
R. F. Seubert is promoted to manager 
of the chemical division's 


trict sales in N. Y 


eastern dis 


Gifford-Wood Co. announces the ap 
pointment of Walter G. Engler and 
Alfred H. Hallenbeck as vice presi 
dent Mr been general 
iles manager since 1951, and Mr. Hal 
the Hudson 


Engler has 


works 
Hudson, N. ¥ 


lenbeck manager of 


plat t 


Raymond C. Roloff is sales manager 
of the newly formed industrial equip 
ment division, Strong-Scott Mfg. Co., 
Minneapolis 


rhe assignment of Richard L. 
Spetka to the N. Y. domestic office is 
announced by the sales office of Cooper 
Bessemer Corp., Mount Vernon, Ohio 


Arthur I. Mendolia of the Du Pont 
electrochemicals department, Wilming 
ton, becomes assistant director of sales 
He had been assistant director of re 
search since his transfer to Wilmington 
in 1954 


Houdry Process announces the ap 
pointment of Dudley Beyler as product 
sales engineer in the chemicals division 


William T. Smith assigned to the 
N. Y. office of Goodyear Tire and Rub- 
ber’s chemical division as sales repre- 
sentative 


John N. Borda appointed senior mar- 
ket research analyst in American Cyana- 
mid’s market research department 


Randall W. Johnson named assistant 
manager of Trane's transportation sales 
department, LaCrosse, Wisconsin. He 
takes charge of transportation, air con 
ditioning and refrigeration equipment 
with the firm’s eastern sales offices hav 


ing railroad accounts 


Robert A. Gopel, formerly manager 
of sales personnel development at Kop 
Co., is now assistant man 
ager of American Aniline 
Inc., Pittsburgh, Pa 


pers sales 


Products 


Monsanto Chemi 
division, St 


The sales office of 
organic chemicals 
Louis, announces two personnel changes 
Frank I. Jones of Cincinnati, to the 
N. Y. office, and August R. Hemphel 
of St. Louis, to the Cincinnati office 


cal’s 


Carl J. Siebert becomes sales man- 
ager of W-S Fittings Division, H. K 
Porter Co., N. Y. He was formerly 
district manager of the Chicago office 


May, 1956 





Brian L. Shera is made assistant 
sales manager, Pennsylvania Salt Manu- 
Co., Washington 


facturing Tacoma, 


Carl O. Hedner, sales executive of 
Yale & Towne Mfg. Co. for 33 . ears, 
is named assistant general sales man 
ager of the company’s materials handling 
division 


Frances V. Duffy takes over direc 
torship of sales research for the petro 
chemical division of Foster Grant Co., 
Leominster, Mass 


Necrology 


G. Edwin White, 52, 
chemical engineering department of City 
College of New York 


chairman of 


Aaron Krus, 34, senior technician, 


Shell Chemical Corp., Houston, Texas 


Eugene Casson Crittenden, 75, ex 
pert on standards of physical measure 
ment and retired as associate director 
of National 
1950 


Bureau of Standards in 


Faulkner, 52, consulting 


Drevy & Co., Inc., 


Seymour 
engineer with E. F 
Florida 


Stafford L. Wilson, 23, graduate stu 
dent, Princeton University 

F. E. Harlow, 43, division superin 
tendent, Dow Midland, 
Michigan 


Chemical Co., 


Allan W. Dow, 89, retired from the 
position of consultant with the Asphalt 


Institute, N. Y. ¢ 


Lewis H. Haupt, 66, assistant design 
project manager, Du Pont, Wilmington, 


Del 


William Brent Altsheler, 38, project 
engineer, L. W. O'Donnell & 
Inc., Louisville, Ky 


Assoc 


Paul J. Kolachov, 56, special advisor 
to the biochemistry section at Armour 
Research Foundation of Illinois Institute 

advisory 
Colombia, 


of Technology on special 
assignment to the 


technology laboratory center 


Bogota, 


Joseph A. Baker, 58, Chairman of 
the Board of Baker Perkins, Inc., and 
President of Canadian Baker Perkins 
Ltd 


Lewis S. Munson, 82, dye expert, re- | 


tired from the dye works of Du Pont 
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Chemicals are Dried Quickly, Economically 


Literature and information on 


DORCAS G86 804 0006 06 00008 0000000000 00088 


DO YOU KNOW? 


BAUER 
Single Disc Attrition 
Mills are Used for 

GRANULATING 

FLUFFING 

BLENDING 

TEXTURIZING 

MIXING 

FIBERIZING 

@ GRINDING 


If you have a processing prob 
lem, we invite you to take 
advantage of our Research 
Laboratory. We maintain full 
sized machines for evaluating 
operational data and helping 
our customers develop new 
processes 


oN 
al 


TE 
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request 


THE BAUER BROS. CO. 


1794 SHERIDAN AVE. «© SPRINGFIELD, OHIO 


Steam-heated DEH YDRO-MAT 

Low temperature, variable-inclination, 
rubber-tired DehydrO-Mat dries am 
monium nitrate and other hard-to-dry 
chemicals requiring hours of hold-up 
time 


CONVENTIONAL DRYER 
Heavy-duty rotary unit with 
furnace, burner, breeching and 
air-handling system. Used for 
ammoniated granular fertilizers 
and other chemicals. 


v 


Aveilable in 7 sizes 
bh te 44 diameter 
Ask for Bulletins $-2, A-7, P-13 


In addition to single and 
double revolving disc attrition 
mills, we offer hammer mills 
breakers, crushers, laboratory 
mills, cleaners, classifiers, spe 
cific gravity separators, and re 
lated machines. The full line is 
illustrated and described in our 
Catalog No. 52. A copy is 
yours upon request 


Lstablished 1878 


\ haben baa b ahaha hahahahahahaha badababanadbanahabannhannnannnannnannnnnnnnnannl 





CLASSIFIED SECTION 


Address Replies to Box Number Care of CHEMICAL ENGINEERING PROGRESS 


SITUATIONS OPEN 





PATENTS 


Petroleum company has the following positions available in Cleveland, 
Ohio, in a small but expanding patent division of a research- and 
patent-minded organization: 


1. Patent attorney with sufficient experience in chemical ap- 

plications to work with minimum supervision in preparing 
and prosecuting applications before the Patent Office and 
proceedings in which they may become involved. 
Chemist or chemical engineer with at least B.S., recent 
graduate, as trainee in patent division. Night law school 
available with generous company contributions towards 
law school courses. 
Chemist with some research background for work with 
research division in liaison with patent attorneys. Some 
experience in this area essential, and preferably in the 
petroleum industry. 


THE STANDARD OIL CO., (Ohio) 





Reply to 
E. G. Glass, Jr., 1737 Midland Bidg., 


Cleveland, Ohio 








CHEMICAL ENGINEERS 2 


Unlimited opportunity with . . . “nde 


in 
LOW TEMPERATURE ENGINEERING 


Projects involve practical design and development engineering in: 

* pilot plant design and operation 
* process engineering 

* fabricating techniques 


* distillation * stress analysis 

* heat transfer * equipment design 

* thermodynamics * instrumentation and controls 
°F 

fuid Row These projects are associated with the production and distribution 
of oxygen, nitrogen and argon as low temperature liquid or gases 
B.S., M.S., or Ph.D. graduates with up to five years’ experience are 


invited to investigate. 


LINDE AIR PRODUCTS COMPANY 


a division of 
Union Carbide and Carbon Corporation 


Send résumés to: Mr. P. 1. Emch P. O. Box 44 
Refer to ad: CEP Tonawanda, New York 

















DIRECTIONS FOR USE OF CLASSIFIED SECTION 


Advertisements in the Classified Section of Chemical Engineering Progress are payable in 
advance at 20¢ « word, with a minimum of four lines accepted. Box number counts as two 
words. Advertisements average about six words a line. Members of the American Institute 
of Chemical Engineers in good standing are allowed one six-line Situation Wanted insertion 
(about 56 words) free of charge a year. Members may enter more than one insertion at half 
rates. Prospective employers and employees in using the Classified Section of Chemical 
Engineering Progress agree that all communications will be acknowledged; the service is made 
available on that condition. Boxed advertisements are available at $17 «a column inch. Size 
of type may be specified by advertiser Anewers to advertisements should be addressed to 
the box number, Classified Section, Chemical Engineering Progress, 25 West 45th Street, 
New York 36, N. Y¥ Telephone COlumbus 5.7550. Advertisements for this section should be 
im the editorial offices the t5th of the month preceding publication 
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what's 
IMPORTANT 
to you? 


x YOUR CAREER? ie 


% YOUR COUNTRY’S CONTINUING 
EXISTENCE IN TIME OF DANGER? 
te YOUR FAMILY'S FUTURE SECURITY? 


We need afew more outstand- 








Ls 


ing physical scientists for 
Combat Operations Research 
Group ... for research that 
vitally affects every Ameri- 
can’s future. 

Find out if you’re one of the 
few we're looking for. Get 
your copy of our brochure 
that describes the opportun- 
ity for scientists who like 


tough problems, a 
ADDRESS | a5 


Dr. F.C. Brooks, Director te 
= Fort Monroe, Virginia Paik 
‘| Se Tecunicar 
OPERATIONS, Inc. 











TECHNICAL INFORMATION 
SECTION SUPERVISOR 


An individual with an advanced 
degree in physical science or 
engineering field, preferably 
chemistry or Chemical Engi- 
neering, to supervise activities 
of three groups, engaged in 
(1) technical literature searches, 
translations and _ abstracting, 
(2) technical library and (3) tech- 
nical files maintenance. Salary 
open, dependent upon experi- 
ence. 


Please submit résumé to: 
Employee Relations Manager 
Research & Development Department 
Phillips Petroleum Company 
Bartiesvilie, Oklahoma 














— l~ and 
ATOMIC 
POWER 


Atomic power, we feel, offers 
outstanding opportunity for an 
engineer or scientist to grow 
professionally. It's new enough 
so that the work is challenging 
still it’s well enough established 
so that a capable man can make 
real progress 

If you are interested in a 
non-routine position that will 
use all of your education and 
experience, we suggest you in 
vestigate the future with the 
leader in Atomic Power. At 
Bettis Plant, there are select 
positions open for specially 
qualified 


© PHYSICISTS 

@ MATHEMATICIANS 
e METALLURGISTS 
@ ENGINEERS 


Write for the booklet *“Tomor 
row'’s Opportunity TODAY” 
that describes opportunities in 
your field. Be sure to indicate 
your specific interests 





Write: Mr. A. M. Johnston 
Dept. A-44 
Westinghouse Bettis Plant 
P. O. Box 1468 
Pittsburgh 30, Penna. 


BETTIS PLANT 
Westinghouse 

















"Aan IN ATOMIC a J 
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MALLINCKRODT CHEMICAL WORKS 


substantial expansion 


of operations conducted for the Atomic Energy Commission include o 
new uranium refinery and metal plant now under construction at 
Weldon Spring, Missouri (St. Louis area). 


OPPORTUNITIES 


ore open at all degree and experience levels for: 


inorganic chemists 
physical chemists 


research, analytical, development 


chemical engineers 


process development, process engineering, operations 


mechanical engineers 


project engineering, maintenance, power 


metallurgical engineers 


process development, operations 


OPPORTUNITIES 


also for 
Spectroscopists 
Ceramic Engineers 
X-Ray Diffraction Specialists 


Please direct resumes, which will be treated in confidence, to: 
Technical Personne! Office 
Uranium Division 


MALLINCKRODT CHEMICAL WORKS 
65 Destrehan Street 
St. Louis 7, Missouri 
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SENIOR POSITIONS 


now open at 
Combustion Engineering's 


NEW NUCLEAR ENGINEERING 
AND DEVELOPMENT CENTER 


Center in Windsor, 
openings 


At Combustion’s new Nuclear 


Connecticut, there are immediate for 


qualified 


Mechanical Engineers 
Metallurgists 

Noval Architects 
Nuclear Engineers 
Physicists 
Statisticians 


Aeronautical Engineers 

Chemical Engineers 

Chemists 

Design Engineers 

Electrical Engineers 

Mathematicians 
Structures Engineers 


You'll be in on the ground floor of a fascinating and 
growing field — with a company that's the 
world’s oldest and largest makers of power generation 
equipment, And in the nuclear power field, too, Com 
bustion is a leader. 

Combustion is the third major contractor selected 
by AEC to design and build a submarine nuclear pro- 
and will be the first company in the 


one of 


pulsion system 
country to complete such a contract using its own 
facilities. 

At Windsor (only 8 miles from Hartford) you'll 
find CAREERS, not jobs — in a delightful area pro 
viding every facility for pleasant living. And you'll 
find, also, unexcelled employee benefits — tuition re 
advanced study . liberal 

hospitalization and major 


imbursement plan for 


retirement benefits 
medical expense insurance life insurance 

If you're a citizen and are interested in a career in 
Nuclear Power — send a complete resume, in con 


fidence, to: 


COMBUSTION ENGINEERING, INC. 


Reactor Development Division, Room 1021-A 
111 Eighth Avenue, New York, N. Y. 
Phone: MUrray Hill 9-4600, Ext. 720 


8.917 








CHALLENGING CAREER OPPORTUNITIES 
FOR CHEMICAL ENGINEERS 








Product Development— 
Aromatics & Poly- 
mers 

Biochemical & Organic 
Analytical 


Chemical Engineers 
Project Engineering 
Process Development 
Process Improvement 
Corrosion Engineering 
Design Engineering 


Chemists 
Physical Chemists 


Mechanical Engineers 
Process Equipment De- 
sign 








WORK with Pittsburgh Coke & Chemical Company, an ex 
pending, diversified, basic chemical producer. 
GROW with «a comparatively young company, still 
enough to quickly recognize and reward individual initiative 
and ability 

EDUCATE your children, and further your graduete 
education, in one of Pittsburgh's many top-rated schools and 
universities 

ENJOY living in America’s most dynamic city, femous every- 
where for its rapidly expending civic, cultural and recrea- 
tional facilities 


small 


own 


if you're an experienced or recently graduated chemical engineer 
searching for a once-in-e-lifetime career with virtually unlimited 
opportunities, send complete résumé (include salary require 
ments) for confidential handling to: 


MR. R. W. DAVIS 
Manager, Personne! Relations 
Pittsburgh Coke & Chemical Company 
Neville Island 
Pittsburgh 25, Pennsylvania 





aaa Gas 
a oe 


* 


eens 
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ENGINEER OR CHEMIST 


CERAMICS 


Develop High Temperature Materials for 
Nuclear Flight 


is now vitally committed in the 
powered aircraft Even though 
General Electric has an unexcelled complex of test 
facilities, equipment and scientific personnel, much 
remains to be done. This qualified senior engineer 
will find our small congenial project-group just 
the right medium in which he can make a locting 
contribution to the development of improved ma 
terials. For in truth, professional achievement is 
best fostered in an atmosphere of face to face 
stimulation. This, as much as anything else, is 
what you get at GE. 


General Electric 
area of nuclear 


At least 8 to 10 years experience is required, in 
volving non-metallic inorganic materials for use 
at high temperatures. (If directly related, time 
spent in obtaining an advanced degree may be con 
sidered part of this experience). Applicant must 
be a graduate physical chemist, metallurgical 
engineer, or ceramic engineer, preferably with 
Ph.D. or equivalent 


Publication of research results in the appropri- 
ate classified or open literature is encouraged. 


OPENINGS IN CINCINNATI, OHIO 
AND IDAHO FALLS, IDAHO 


Address salary 


location 


replies, stating 
you prefer 


requirements, to 


L. A. Munther 
P. O. Box 535 
Idaho Falls, Idaho 


W. J. Kelly 
P. O. Box 132 
Cincinnati, O. 


GENERAL @® ELECTRIC 
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CHEMICAL ENGINEER FOR PILOT PLANT 
production 6f new inorganic product now ! 
ENGINEER in development. Philadelphia area. Com CHEMICAL ENGINEER 
immediate opportunity for B.S. Me pany is old, vigorous, and sound. Excellent The Sherwin Williams Company de 
chanical A Chemical Engineer as opportunity for man with three or four fees ts employ « mF a 
assistant plant and maintenance engi chemica engineer age . or *« 
neer. Work involves both project ~ yeare ecapestence in production or pilot managerial training position in ite 
maintenance engineering of a diversi plant. Give full beckground, experience and pigment division located in Kaneas. 
fied nature. Little or no experience expected salary. Box 21-5 Engineer selected will be thoroughly 
necessary Prefer young man under trained in all phases of chemical plent 
thirty years of age. An excellent op operations reporting directly te the 


portunity for youn man to show plant Superintendent. Upon completion 
to 


abilit where it will be recognized se f | of trainin will be assigned top 
Plenes write— _ ee or progress se enainesring position in the pigments 

| division Promotional opportunities 
range {rom top managerial engineering 
pose to plant superintendent. Must 


DAVEBON ClImm—CAL CO USE Chemical Engineering ‘ 
ave supervisory ability es we ae 


4775 Paddock Road Progress. 

, interest in plant operations Eapertence 
Cincinnati 29, Ohic | not necessary 

All replies held confidential. Send 
complete résumé stating «ge, educe 
tion, work experience, salary desired 
and other information. Replies should 


PROJECT ENGINEERS REPRESENTATIVE be mailed to 
Expanding chemica! plant design group Lewis J. Ringler 
in our engineering and construction | For ica ment 
division at Pittsburgh needs several Ch go District yh ao — 
project engineers having approximately By « well-known, established concern “ . 
five years process design experience. manufacturing chemical process equip 101 Prospect Ave.. N.W 
Masters degree desirable. Unusual op ment, such as liquid and dry mixers Cleveland 1, Ohie 
——— for participation in all ball mille—extrusion and agglomera 
th —— oo active Seem vesencee tion machinery. This is an excellent 
: an engineering to plant start-up account, so representative must be 
- Hs ‘ pn of chemical and petro high-grade, very active, and familiar 
cnemTes: procesess with the chemical process, and similar 


Write giving details of experience and industries CH ICAL ENGINEERS 


salary requirement to 














Personnel Department 




















Personne! Department 
KOPPERS COMPANY, INC Engineering, inc Some industrial experience preferred 
Koppers Building for diversified work on process end 
Pittsburgh 19, Penaa Dayten, Obie product development d customer 
‘ | service Division 
. tional concern lecated 
emog-free suburb of 
Send complete résumé and salary re 
quirements to 


























TEXTILE 





Highly desirable positions with nationally known, 
progressive and fast expanding chemical manufac 
turing company cated it New England Research 


chemists with experience and a good background in either 
1 


Technical Department 
GREAT LAKES CARBON CORP 
P. O. Box 107 
Walteria, Californie 
Progressive manage 
ment offers unique 
pmpany benefits 
and advantages 


Excellent salaries 
Outstanding growt! 
potential 























cr 
| or both fields will be offered unusual assignments im 
| application work on resins for the textile and paper fields 


PAPER 
Send résumé and SITUATIONS WANTED 


. | 
@e mists salary requirements 
rd A.LCh.E. Members 


BOX 18-5 

CHEMICAL ENGINEER..Ph.D. Twenty yeere 
industrial experience in petroleum, petro 
a se “ . . chemicals, organice Desires responsible 
position in development, design or tech 


DEVELOP MENT 2D pn - DESIGN - RE. 


, SEARCH...fifteen years experience § in 

-—- process and equipment design, development 

and research. Broad experience in chemi 

cal, mechanical, and civil engineering. Good 

Our expanding development program at Tonawanda, New York offers unusual and electrical knowledge Several languages 

ay opportunities to graduate CHEMISTS and CHEMICAL ENGINEERS. These Seeking responsible position in production 
openings have high tential for men with imagination and creative ability. Projects engineering or management. Box 2-5 

include MARKET RESEARCH and APPLICATION DEVELOPMENT on such materials as 
CHEMICAL ENGINEERING EXECUTIVE.«¢d 


e UQUID NITROGEN vanced degrees, PI Age 35 Well 
indefinite preservation and processing of biological materials j rounded practical beckground plant engi 
application of liquid nitrogen temperature in the shipment of frozen foods without neering, research, development, project and 
intransit refrigeration | process design. Desires administrative re 
application of extreme pressures and low temperatures. sponsibilities at staff level. Prefers oper 
ating chemical company New York ow 

@ MOLECULAR SIEVE ADSORBENTS Jerecy metropolitan area Present income 

. edsorption $10,0004. Box 3-5 
- « Seperation of hydrocarbons 
. catalysis, purification and pilot plant design PRODUCTION SUPERINTENDENT .-Orgenik 
The magnitude and diversity of LINDE products and processes are appealing to tech chomiento oad belS pharmaceuticals 
Nineteen years experience with process 

nical men who are seeking employment with a dynamic company of proven stability 

equipment union abor and productior 
BACHELORS, MASTERS, and Ph.D.'’s are invited to investigate supervisare Excellent beckground in de 


If interested, submit résumé covering education (epproximate academic standing). verepmnent of new products and processes 
ee 


experience and background to 








59. Résumé on request Roa 4 





DESPERATE FOR Ph.D. CHEMICAL ENGI 
NEER, MChE.. PE. WANTS POSITION 

LINDE AIR PRODUCTS COMPANY with company allowing him to do 

.& division of research on job Thirteen years experience 

research development design produc 


Union Carbide and Carbon Corporation tion, project New York City Will eign 


tp fon at contract. Bos 5-5 
x 
Toneawends, New York ENGINEERING MANAGER, MS.ChE.--Thir 
teen years successtul experience super 
Attertion: Mr. P. |. Emch vising and coordinating development, de 
sign and production functions, large scale 
Refer to ad: CEP-D organic chemicals. Seeks line of staff re 
es sponsibility with diversified manufacturer 
in Northeast, $12.000 Bos 6.5 


loctora 
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SITUATIONS WANTED INSTITUTE NEWS 


Pe LR ee | AY ND ltiadasaail pestis, Balle. te ibs , tind 
(Continued) 


ECONOMIC PRACTICES IN PROCESS INDUSTRIES 
CHEMICAL ENGINEER, BS.che. 1951 FEATURED AT ALL-DAY PHILA-WILM. MEETING 


Age 26. Five years diversified experience 

as production and project engineer, experi 

enced in maintenance and instrumentation Major One-Day technical pro- have a value greater than its cost, was 
Desire responsible position in production or , . Pp ' d 
owder 


development. Lastern or Northern location gram is held, also presentation made by F. F Ogden, Atlas 
pretesves. Bes 7-8 of Zeisberg student awards for Thus manufacturers are definitely lim- 
PLANT ENGINEER-—Ten years’ diversified | gytstanding chemical engineer- ited in their control of product price 


experience including project engineer 
equipment design, new construction, main ing report writing. However, the manufacturer can, and 
tenance and cost estimating at manage > ” P ‘ ‘ for ' 
ment and supervisory level. Specialize in F q often does, find an application for his 
etting things done right and on schedule The “Experience in Industry Sym- product that is special and out of the 
Son 6-5 ' " , 
posium” of the Philadelphia-Wilmington ordinary, and where the value of his 
LATIN AMERICA.-B.5.ChE 1955 Age 26 local section and the School of Engi produc t is definitely greater than its 
American citizen. One year's experience in > 
production Desires a permanent position neering ol the Univ. of Penn. broke all cost to the buyer In this way he can 
in Latin America. Will train if necessary , 
Speak Spanish fairly Family veteran 
Box 9-5 ions with over 600 registrants. Held have a value greater than cost 


PRODUCTION ADMINISTRATIVE POSITION | at the University Museum on the Penn The complex problems involved in 
B.5S.Ch.E. (Tau Beta Pi), M.B.A. (Produc- ( , : 7 > . ” fimaeneine * _ Pp ther an e 

tion Management). Age 34. Seeks admin ampu On April 7, the . topic was Finan ing [he Plant, whether an ex 

ptsative poettion in chemical or ae in “Economic Practices in the Chemical and pansion or an entirely new enterprise, 
dustry Nine yeare experience nm process . ” » , 

~— construction and plant man Petroleum Indu tries, seven speakers were analyzed by W J Price and K., 

agement, Ex-naval officer. Box 10-5 presented various carefully integrated Finsterbusch, Stone & Webster. Present 


CHEMICAL ENGINEER—Ph.D 1946; with ispects ot the problem trend for expansions seems to be away 
extensive academik experience desires A ' hlicl | , : 
change to challenging industrial position A major highlight of the day « rom equity financing (common and 
At present teaching and head of depart 
ment abroad, Formerly assistant professor 
at leading VU. 8S. school. Broad industrial 
and academic research experience, indus ANNUAL ZEISBERG 
trial consulting Masse and heat transfer 
operations thermodynamics Age 33, MEMORIAL AWARDS 


family Available August Box 11-5 


previous records for these annual ses- ell products which do not normally 





The two winners of this year's Zeisberg 

CHEMICAL ENGINEER—B.Ch.I 1953, age awards were honored at the meeting 
14. Technical and economic process evalua 
tion experience. Desires pilot plant or pro 
duction scale research assignments to use Bolez, a senior chemical engineering 
strong mathematical and statistical back student at Lehigh Univ., and second prize 
ground for cost reduction and production 
improvement. Box 12-5 winner was A. L. Stockett, also a senior 


in chemical engineering at Lehigh. 

CHEMICAL ENGINEER--M.S.Ch.E. seeks re The award is presented each year to 
sponsible position in process research and the students from 8 schools in the area 
development Five years’ experience in of the Philadelphia-Wilmington Section 
process design, economic evaluation, pilot 
plants, and catalysis in petroleum and who submit the best written reports for 
petrochemical fields Age 32, veteran their regular class and laboratory work 


married, Box 13-5 in chemical engineering. The awards 


, . hono-’ the memory of F. C. Zeisberg, 
CHEMICAL ENGINEER—B.S.Ch.E. 1953. Age former president of A.I.Ch.E., and a man 


0, married, veteran. Desires to relocate . 
with company offering responsible pocttion long concerned with good report writing J. P. Mays (r.), Atlas Powder and chmn. of 


Experience includes organic chemicals by young engineers. The participating award committee, congratulates first prize 
ng gy ge field, Present schools are: Bucknell, Drexel, Lehigh, Lo winner Bolez while second prize winner 

fayette, Princeton, Delaware, Pennsyl Stockett and sponsor-professor L. B. Ander- 
vania, and Villanova sen of Lehigh look on. 


luncheon. First-prize winner was C. A 


7 


RESEARCH AND DEVELOPMENT ENGI. 
NEER— Ph.D Age 33 Experience in 
teaching oll-shale processing, fluidized 
solids reactois, high temperature processes . 
een-faveeme eactels. ‘tmeenested inn develop when A. E. Lawrence, Du Pont, pre preferred stocks) and more toward debt 
ment supervisory, or staff advisory posi ce . ' once fF fe < od fin ans rtvage h< 
tiem, Minimum entocy 612,960. Ben 15-4 ented the con ept ol roll up cost inancing (bank loans, mort gag bonds, 











Roll-up costs is the name given to a debentures). An important fact is that 
CHEMICAL ENGINEER--B.S.Ch.E Age 30 cumulated cost of end products ex over the last few years some two-thirds 
married, veteran. 34) years’ new process “d . F the I - el 7 ‘ the capital | > } 
development, current process improvement pressed in terms of the basic elements of the capital for plant expansion has 
and plant start-up. Desires position in | so that the effect of variation in each come from within the companies them- 

process and development with progressive , 
company, Box 16-5 element upon the end-product cost can elves and not from outside capital 


omaiamiees be readily determined sources. 

c CAL SERVICE DMIN ; 

Age 36. BSChI MF nm ge mn ew The especially interesting analysis Examination of so-called direct and 
engineer New York Experienced heavy that a product, in order to sell, must indirect cost factor hows that few 
chemicals. Interested in executive employ : 
ment involving coordination or engineering, 
development, and production with sales 
effort, and in 5} am technical sales ser LEFT, five of the seven speak- 


vice staff Box 17 
ers: |. to v., Moody, Knox, 


PROJECT ENGINEER—MSChE. Eight Kulp, Ogden end Price 
years’ sound technical background in plant RIGHT, Committee Chmn 
and equipment design, economic evalua- | rear, |. to vr.) J. P. Mays 
tions, purchase and contract negotiations, ‘ ’ ‘ 
construction supervision. Present project | Zeisberg Award, R 
scapeneienty exceeds $35,000,000 Desire ' Parker, registration, 
responsible supervisory ysition. Age 30, 
veteran, family. Box 19 ’ Ceddell, general chma., 

T Ss Mertes publicity 


Front, |. to r.) A. E. Hum 


DIRECTOR OF INSTRUMENTATION... Well 
known instrument engineer, with fourteen phrey, arrangements, W. E 
years’ responsible experience in petro Osborn rintin j 
chemical industry, would like to organize a 
your corporate instrument program for 
maximum benefits of automation. Box 20-5 Hur, program 


Liontas, finance, and 
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talks to the packed meet- 
Why Accounting? 


H. P. Kulp, Sun Oil 
ing on the subject of 


iter cal be classed a direct costs 
H. R. Moody, Rohm and Haas, speaking 
showed 


on Nant Operating Costs,” 


product cost sheets are compro- 


mtrol is the 


and where pt ss ¢ 
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prime effort can be 


saved | ion in less 
Significant cost areas 

The information-packed program also 
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by H. P Sun Oil 
ment by Kar 
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Catalytx 
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Programmed Process Weighing 


Glengarry Process Weighing Systems—for timed, automatic weigh 
ing of dry components into the process stream—build profits, pay 
for themselves in a surprisingly short time 


Precise formula control—versatility—rapid operation 


Customized Systems for small 

and large operations. Recom a 
mended for new installations o1 ~ 
for modernizing existing a! \") 
rangements. 


Glengarry experts are ready to 


advise you. Write to 


GLENGARRY 








PROCESSES-INC BAY SHORE N'Y: 





CHEMICAL ENGINEERING PROGRESS 
25 West 45th 


New York 36 


Street 


New York 


Gentlemen | an enclosing 


BIND YOUR C.E.P. IN THE 
NEW, STURDIER BINDER 


STUDENT CHAPTERS OF INSTITUTE IN REGIONAL CONVENTIONS 


MIDDLE-ATLANTIC STUDENTS 
MEET AT PENN STATE 


Over 100 student delegates from 
12 regional schools gather for 
Seventh Annual Conclave April 
6 and 7. 


The Penn 

a ted a 

Carnegie Tecl 

Pitt Ps 

Johns Hoph 

Pen: and U. of Virginia 


the student delegate 


ryland, 

In addition 
many industry 
rineer 
The highlight of 


were present 
the meeting was the 
nt papers acl 
» submit one 
paper, and they were presented in simul 
morning, 


Saturday n 
ize-winning papers be 


taneou *ssions ! 
with the ur pl 


ing presented again on Saturday 
ning 

First pr 
Parker, P: 
as a Potent 
prize of $ 
Hopkin 


Packed 


went to 


tech 
vidi 
came 


ct Anc! Agitator 
Heat ‘Transfer And 
fourth prize of $10 went to H. Windsor 
Bucknell Diffu if Gases Through § f olytes Cle 
Media 


xients at guests also 


lect of 
on Pov 
tudent 
son 
tate 
toured the 

uclear reactor, the water 

18th 
Labora mves — d , a 
| stu 


Petroleum Refining Labora f , ©’ on the 

mit “Jperatior 
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logy ent paper the 19th, the 


onvention 


tate Meteor 


pre et 
and 


Department ke Predicting il l_conventior banquet 
er ind at the rida. ruest 


ony Mobil Lab ng inportant 


Chemical Engi { y, Proce 


peakers took overt 
technical ubjects 

Equipt ent Divi 
Development Iros 
A. Rose 


and werit 
and (y I 
Maker 


ubject 


U. OF ALABAMA IS SITE OF 
SOUTHERN REGIONAL STU- \ lively and highly 
DENT CHAPTER MEETING cussion was 


“Evaporation” and “filtration Pulp and | ae 
and Diffusion” highlight technical heuer er 
aspects of three-day convention 
April 18, 19 and 20. 


Diffu 

niormative | ane! 
presented by the Insti 
sper Chemistry 
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wound up the 
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HOW C0. DOES 


37 IMPORTANT 
JOBS 


Send For Free Booklet 
“Applications Unlimited” 


@ Looking for a better, less expensive 
inerting agent, refrigerant or weak acid? 
These ore only ao few of CO?'s many 
specialties. For the full story on CO? 
and how it can serve you ~ mail the 
coupon below to LIQUID CARBONIC, 
world’s largest producer of CO? 





Typical Examples of CO, at work 


Q | ine 

Muy Fo 
Onidation 
foods ore packaged in an atmosphere 
of CO? gas 50% heavier than air, CO? 


gas eflectively disploces this enemy of 
Cost? Amazingly 


4>Izs 


causing air is ousted when 


and treshness 
| 


Of all weak acids, CO is a bolt's best 
bet. As an acid in removing coustic soda 


flavor 


low. Investigate 


oo 2>0 09 


alter mercerizing, boil-off and vat dying, 
CO»? has no equal. It cannot burn the 
cloth, is the easiest acid to handle and 


produces oa superior “hand.” 


CO> Is extensively used in the manulac 
ture of both 
thermoplastics 


foam rubber and foam 
Among CO's 


in these fields are 


mos! im 
portant applications 
its uses a8 ao foaming agent ond as a 
neutralizer 


FREE BOOKLET! 


. mail this coupon 


THE LIQUID CARBONIC CORPORATION 
3154 South Kedzie Avenve, Chicago 23, Iilinois 


Send me my free “Application Unlimited” booklet 
Name 


Compeny 
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FOR 
CHILLED 
WATER 


Swit 


C-R CHILL-VACTOR UNITS 


Chemical and food processors are discovering that during 
the summer it is possible to use excess winter steam capacity 
for extremely economical water chilling, using a Croll- 
Reynolds steam-jet CHILL-VACTOR system. 

And CHILL-VACTOR systems are economical the year 
‘round .. . no moving parts (except for a water circulating 
pump) ...no lubrication ... and extremely low maintenance 
cost. Low pressure or waste steam can often be used 
reducing operating expenses considerably. 

Let a Croll-Reynolds Engineer show you the many other ad- 
vantages of these efficient CHILL-VACTOR units. Write, 
wire or phone 


Croll-Reynolda 2, (iil 


Main Office: Westfield, New Jersey 
New York Office: 17 John Street, New York, N. Y 
CHILL-VACTORS *« STEAM-JET EVACTORS © AQUA-VACTORS 
FUME SCRUBBERS + SPECIAL JET APPARATUS 


REYNOLDS 
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dmissions: Fven though every member of 
the A.L.Ch.E. had to go through it, one of 
the least understood functions of the A.L.Ch.E 
& one of the least understood committees is the 
Admissions Committee. . . . In the past C.E.P 
has carried articles from Admissions Committee 
chairmen explaining functions, operations, & 
problems, but a review of some of the difficulties 
might be in order now, especially since Local 
Sections are more & more counseling & guid 
ing chemical engineers into A.L.Ch.E. member 
ship. Late last year we sent to all committee 
members, Local Section officers, counselors, et 
an article written by the then chairman of the 
Admissions Committee, Don Spitzli, on some of 
the problems of the committee, & many sug 
gested that we print the article. Rather than 
reproduce this two-page report, we are abstract 
ing some of the more pertinent clauses, The Ad- 
missions Committee this year is under the chair- 
manship of Earp Jennings & continuing the fine 
work that the committee always does in screen- 
ing ithe some 1,800 applications that come its 
way. Membership requirements in A.1.Ch.E. are 
stringent & the committee is bound by the Con 
stitution in very specific ways. All prospective 
members & Membership Committee men should 
be familiar with the constitutional provisions . . . 
For instance, where the constitution requires 6 
years of experience, the committee will not a 
cept 5% years... they are that tough... Then 
‘engagement in chemical engineering’ proves to 
be a stumbling block for many . The com 
mittee has only the description of the job given 
by the candidate & by his references to go on 
Since each case is different, the consistency 
with which the committee interprets ‘engage 
ment in chemical engineering’ is amazing. As 
pointed out by the Admissions Committee, how 
ever, the normal applicant does not understate 
his case . According to Spitzli’s report, “Con 
sequently the overmodest applicant or he who 
uses gross exaggeration does himself no good. 
The former may be rescued by good references; 
the latter may be trapped by conscientious refer 
ences. For example, it would amaze the mem 
bership to know how many of our applicants, 
through carelessness or intent, set forth a degree 
or training which their college will not confirm.” 
In the matter of references, the committee re 
quires good substantiating statements from men 
who know the applicant's work. A professor 
who knew the candidate in school 15 years ago 


and, notes 


of A.1. Ch. E. 


or the prominent figure who has talked only 
casually to the applicant are not helpful. The 
straightforward application with references from 
persons with direct knowledge of the candidat 
gives little trouble. . . . In order to achieve 
the purpose of our organization, only ethi 
cal, capable chemical engineers must make 
up its membership In the counseling 
of a prospective member of the A.I.Ch.E., it 
is most helpful to discuss with him the class 
of membership for which he would be eli 
gible on the basis of his experience . . . It 
helps in advising an applicant to tell him when 
his case is borderline & when he should apply 
for one of the lower levels of membership . . 

Where the committee feels that a higher grade 
can be obtained by the candidate, he is so told 


Memo to Student Chapter Counselors: \\o' 
ried about attendance at Student Chapter Meet 
ings? Here is a leaf from a notebook from the 
University of Texas as reported by J. J. McKetta, 
Jr., Chairman of the Department of Chemical 
Engineering: “Our present Student Chapter has 
375 members out of a total number of 450 
chemica' engineering students . . . What is more 
important is the fact that we have over 35% 
of the actual members attending each meeting 

. Here is the way it is done: (1) we have a 
speaker each meeting who discusses the type of 
work a student may get into after he gets out of 
school & (2) (this one is the better drawing 
card, I guess) the local sororities are contacted 
for the best looking girl .. . This girl is to be 
considered as ‘Miss Chemical Engineer’ of the 
year... Each meeting one girl is introduced to 
the group; that is, the group is told that she is 
a candidate for Miss Chemical Engineer. Then 
a drawing is held. The winning number cor 
responds with that on a Student Member's mem 
bership card. Then this student gets to date this 
beautiful girl sccnetime during the next week.” 


Correction: In February, talking about nomi 
nations, we gave some wrong figures, for which 
we apologize. We reported that the Nominating 
Committee has been asked by Council by-laws 
to bring in nominees 18 weeks prior to the 
annual meeting, in order that the candidates’ 
records might be seen early in the year 
actually this is 20, not 18, weeks . The second 
error made was the deadline for nomination by 
petition this is 9 weeks instead of 7 


F. .V.A. 
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Dependability for 


Standard Milton Roy motor-driven 
controlled volume pump. 


e Wear on all moving parts minimize i by close 
folerance mac hining of cross-head pump frames 
and liquid end parts. e Excessive packing wear 
avoided by large length-to-diameter ratio of 
cross-head which fully supports plunger. e Long 
service life under shock and oscillating loads 
assured by generously-sized reducer and con 


nec ting rod bearing» 


metering process additives 


Exclusive Milton Roy 
STEP-VALVE LIQUID END 


ball check sloping 
ind abeence f aw 
pamure highs jum 
mmetrn flicrency 
wvlectd partich hemi ge 

u mon ball for 

mi suction ball 
n dmeharge roke 
reventing fluid from 


imped into suction 


oe Roy dependabilit means long rvwe lite in 
your controlled volume pumy minimum mainte 
nance lower operating cont 


Here's why. Designed-in dependability ia the result of ex 
treme care in the ming of motor horsepower, reducer 
torque and overhung load capacit Keducer, motor and 
pump mounting pads on a ngid, webbed base are precision 
machined to assure perfect alignment of the entire assembl 


ind of all moving part 


Specify Milton Roy our guarantee of dependathility 
in controlled volume pump ind complete chemical feed 
yelemea A practy st aolution te our metering problem wi 
be found in one « , llowing bulletin Write for your 

copy today 

Hulletin 4 Volume Pumpe in Paper Making 
Hulletin 9 ontre Volume Pumps in’ Industria 
Water Tre iting 

Hulletin | (Controlled 

trumentation 

Milton Roy 

Mermaid I 





Look how easy itis 
to replace the shaft seal 


on a Lightnin Mixer 


Mixing fluids under pressure or vacuum? Want the 
savings of leakproof sealing of tank contents—plus 
easy seal replacement? 

You get them—when you mix with LIGHTNIN 
Mixers equipped with LIGHTNIN rotary mechanical 
seals. 

This LIGHTNIN seal is a one-piece cartridge as- 
sembly. Anyone who can handle a wrench can un- 
bolt it from the mixer shaft, and bolt in a replace- 
ment seal cartridge, in minutes. 

No need to dismantle the mixer or remove it from 
the tank. No need to realign the mixer shaft. No 
need for special skill or experience. No long shut- 
downs for seal replacement—you're back in oper- 
ation fast. 

How seal cuts costs 
You get all these basic advantages of rotary mechan- 
ical sealing, too: 
1. The LIGHTNIN seal positively stops leakage of tank 
liquids, vapors, gases. 

It runs for years without adjustment—entirely 

eliminates costly stuffing-box maintenance. 


It helps you cut unproductive downtime to the 
minimum. Users report savings running into 
many thousands of dollars a year. 
You can get LIGHTNIN Mixers with seal assemblies 
for a full range of applications, pressures, and tem- 
peratures. There's a choice of efficient automatic 
systems for seal lubrication. You can always get 
replacement seal assemblies from M1xco factory 
stocks, on short notice. Rapid seal repair service, too. 
Your LIGHTNIN Mixer representative will gladly 
show you how these easy-to-replace seals can cut 
your fluid mixing costs. You'll find him listed in 
Chemical Engineering Catalog. Or write us direct. 


1. SEAL CARTRIDGE vunbolts from ; 
mixer mounting flange, lifts out of 
tank. 


2. ENTIRE CARTRIDGE is removed 3. NEW SEAL CARTRIDGE is bolted in 
in one piece by vunboliting two place, mixer returned to operating 
couplings position. Shaft alignment is built-in 









































C Quick! Send us the cost-cutting facts on LIGHTNIN Rotary Mechanical Seals — 


Bulletin B-111. We'd also like catalog information on these LIGHTNIN Mixers: ag es 
C) 8-102—Top or bottom en- Cj 8-104—Side entering: | to a 8-109 — Condensed catalog IQ If} 


tering; turbine, paddie, and 25 HP showing all types 











propeller types | to 500 HP (} 8-108—Portable: % to 3 HP 


* 
(}] 8-103—Top entering pro [] 8-112 Laboratory and [] 8-107—Date sheet for fig 
peller type: ‘4 to 3 HP sma ll-barch production types uring mixer requirements 


Check, clip, and mail with your name, title, company address to MIXCO fluid mixing specialists 


MIXING EQUIPMENT Co., Inc., 199-e Mt. Read Bivd., Rochester I, N. Y. 
In Canada: Greey Mixing Equipment, Ltd., Toronto 10, Ont 





